fnmoc_metcast_pg

Defense Information Infrastructure (DI1)
Common Operating Environment (COE)

Programmer’s Guide
for
Data Retrieval via METCAST

Document Version 1.0

19 November 1999

Prepared for:
Space and Naval Warfare Systems Command
METOC Systems Program Office (SPAWAR PMW-185)
San Diego, CA

Prepared by:
Fleet Numerical Meteorology and Oceanography Center
Monterey, CA

and

Computer Sciences Corporation
Monterey, CA






fnmoc_metcast_pg

Table of Contents

S @ ] TR 1
11 IDENTIFICATION ..ottt ee et e e e e e e e e ensaeesnneenns 1
12 SYSTEM OVERVIEW. .....oo ettt st 1
13 DOCUMENT OVERVIEW ...ttt 2
2 REFERENCED DOCUMENTS ...c.oiitiirtrte e 3
2.1 GOVERNMENT DOCUMENTS. ...ttt 3
2.2  NON-GOVERNMENT DOCUMENTS.....cciitieinesesieesie e 4
3 METCAST REQUEST OBJECTS......e ettt 5
31 THEMBL REQUEST LANGUAGE .......ccoceiiitieieesteneese e 5
3.1.1 Request Language SYNEAX ........cccueueerrireereeriiseesreesie s sne e 5
3.1.2  REUESE SYNEBX ....eiiiiiiiiiiiesitiresitesesiteessitesssieessseesssee s sseessseesssseesssseesssaessnsnessnseeenas 6
3121  Genera Structure of @aREQUESL..........ooiriiriiieieieree e 6
3122 PaIraMELEIS......ce e n e nne e 7
3.1.3 Product Request COOKBOOK...........ooiiiiiiiiieieeee e 14
3.1.31  Meteorological and Oceanographic Observations..........ccccccveveveevesieeseenens 14
3132 IMAEGErY PrOQUCLS.......ccooieiiiieiiesieeieeeeeee ettt 16
3.1.3.3  Gridded ProOUCES.......cocoiieiiriesiesiesieeee ettt st 16
300 I 1 = 11 1= (] SRS 17
3.1.35  Miscallaneous PrOAUCES. .......ceecireeieesieete et eee e s ne e e 18
314 EXAIMPIES. ..ot 19
3141  BasSiC eXaMPIES.....ooe et ae s 19
3142  Severa Bounding BOXES.........coouririeieiienienie ettt 20
3.1.5 Which Productsare Avallable...........ccooviiininiiiiiee s 21
3.2 THE MAILCAP OBUIECT ..ottt see et e et 21
3.3  THE CONFIGURATION OBJECT .....ccccoieiririeeniesieneeesie et sesse s seenesseseens 23
3.3.1 Authorization and Access AUthentiCation..........ccccveeereerenieseeie e 25
4 USING THE OMNICAST RETRIEVER TO RETRIEVE DATA.....ccooeveieee 27
4.1 USING THE OMNICAST RETRIEVER JAVA APIS......ccoie e, 27

Pagei 19 November 1999



fnmoc_metcast_pg

411 Prer@UISITES .....ocueieieeeeieeee ettt bbbt b ettt e b r e n b s 27
4.1.2 Creating a Program That Connects With the Omnicast Retriever ........................ 29
4.1.3 Changing Global Settings for the Retriever Service..........ccoevnivecniincieennenene 31
4.1.4 Creating aRetrieVval SESSION ........ccccveiiiiierieeie e eree e e e e sresae e e 31
4.1.5 Configuring the Retriever Session’s Properties..........ccovuevererieeieenenese s 32
4.1.6 Configuring the Retrieval Session to Use Authentication .............ccoeveveiieeieennns 33
4.1.7 Setting the Regquest Message for the Retrieval SESSioN ..........ccocvveeeeieenicncniennne 33
4.1.8 Configuring the Mailcap Object for the Retrieval Session..........c.ccccceveveiveeniennen. 34
4.1.9 Starting the REreval SESSION .........cociiiiiiiiireeeeee e 34
4.2  RUNNING THE RETRIEVER USING THE COMMAND LINE INTERFACE35
5 FORMATSFOR RETRIEVED DATA ..ttt see st 37
5.1 DEALINGWITH GRIDDED DATA ...ttt 37
5.2 DEALING WITH OBSERVATION DATA oottt 38
521 OMF REHONGIE.......coiieuieiisieieesiesieese et st s e et neene 38
5.2.2  Structure of an OMFEF DOCUMENE.......cccueiierireierieenieeeesteeieseesseeee e e seesseeseesneens 39
5221  BaSICAMUMNDUIES......cooiieee e e 40
5222 TheReport s EIEMENt ... 42
5223 TheForecast s Element.......cciiiiiiiiine e 43
5224  TheAdvi SOri €S Element ... 43
523 OMF Markup for EaCh REPOIT TYPE.....cciiiririeieeeiesiese s 44
5231 OMF Markup for Observationsin METAR FOrmat ..........ccccoeevevvneeseeinennnens 44
5232  OMF Markup for SPECI OBSEIVALiONS..........ccceeerereeienieriesiesie s 45
5233 OMF Markup for Synoptic (SYN) Observations............ccceeveveereeiniieesennnns 46
52331 The SYI D ElemMent ... 48
52332 The SYCODE EIEMENt ......ciieiiirieieece e 48
52333 The SYGEIEMENT ..o 49
52334 The SYSEA EIEMENL ......ooiieececeece et 51
52335 Synoptic RePOrt EXaMPIES.........ccooviiiieneeeeeee s 53
5234  OMF Markup for Upper Air REPOIMS........cccveiieeeseeie e seee e 53
5234.1 The UAPART El@MENt ..ot 54
5234.2 The UAI D EIEMENL.......coiiiieirisieeee e 55

Pageii 19 November 1999



fnmoc_metcast_pg

52343 The UACODE El&MENt ........ccoeeiieeseeeeesee et 56
52344 The UALEVELS El@MENT ..o 57
52345 The UALEVEL EIeMENt ..ot 59
52346 Example of a Complete UAR REPOI........cceiererirerineseeeeeeeee e 61
5235 OMF Markup for Bathythermal, Salinity, and Current Reports (BTSC)........ 63
52351 The BTI DEIEMENL ...t 65
52352 The BTCODE El@MENt ........ccoeiieeseeeee et 67
52353 The BTLEVELS El@MEN ..o 67
52354 The BTAI REIEGMENT ......oooieee et 68
52355 The BTLEVEL Element ..o 69
5.2.35.6 Example of acomplete BTSC REPOIt........ccceveeveeciesiereeee e 70
5236 OMF Markup for a Terminal Aerodrome Forecast (TAF) ......cccocevvrieeieeieenns 70
5.236.1 The VALI DEIEMEN ..o 71
5.2.3.6.2 The PERI OD EI@MENt ..ottt 72
5.2.3.6.3 The PREVAI LI NGEIeMENt ........cccov i 73
5.2.3.6.4 The VAR EIEMENT ..ot 73
5.2.3.6.5 Example of a Complete TAF REPOI.........c.ccveivieveere e 74
5237  OMF Markup fOr SIGMETS ..ot 74
52371 The VALI DEIEMEN ..o 75
52372 The AFFECTI NGEIEMENL.......ccciiiie e 76
5.23.7.3 The EXTENT EI@MENt ..o 76
52374 The BODY El@MeNt........ccoiieirieiesieerieeriee e 77
52375 Example of a Complete SIGMET ReEPOIT .......ccoviviiininieieeecsee e 77
5238 OMF Markup for Plain Text MESSAgES........cccvieerueeiieieesieeieseesieseeseeneesneens 77
52381 The MSGEIEMENT .......coiieeceeeee e 78
52382 Example of a Complete Messages Collection............ceceveienenencncnnnne. 80
APPENDIX A PARAMETER SPECIFICATIONS. ...ccutteuiirteesiesesesiesesieeseesessesesessenennas A-1
S A o o o o TS A-1
A2 DOUNAING-DOX ..o A-1
A3 CAllI i et A-1

Pageiii 19 November 1999



fnmoc_metcast_pg

A4 center-id and SUDCENTEI -1 .......coooeeeeeeeeeeee e A-2
AL dEPEN-MEBX .. A-3
AB  dEPEN-MIN e A-3
N A o 0o (8o o USSP PP PR PRSI A-4
AL YN e e r e A-4
AALD MNOOE .. tnn it nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn A-7
A.10  ProduCt-GRIB-COUE.........ccerieieieiereesie ettt snesnesrenre s A-9
AULL  BBU et e e e e e e e e e e e ———————aaeeeaaaea—————aaaeaaaaaa A-15
AL FESOIULION ... ess s msmsm s smsmsmnmsmsmsmnnnmnnnn A-15
APPENDIX B THE COMPLETE OME DT Dt B-1
APPENDIX C SAMPLE JAVA PROGRAM FOR DATA RETRIEVAL oovveeeeeeeeeeeeaenn B-6
List of Tables
Table 3-1. MIME Typesfor Common Data TYPES.......ccccoererererenenieeeeeeseesie e 22
Table5-1. Basic Attributes of an Observation iN OMFE ........ooo oot 40
Table 5-2. OMF Attributesfor METAR and SPECI RePOItS........ccccovvrerieieeieieciee, 44
Table5-3. OMF Attributesfor the SYN Blement......c.oeeeeeeeeeeeeeeeeeeeee e 46
Table5-4. OMF Attributesfor the SYG Blement ......ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 49
Table5-5. OMF Attributesfor the SY SEA ElemMent ......ooooeee oo 52
Table 5-6. OMF Attributesfor the UALEVEL Element .......cocooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. 60
Table5-7. OMF Attributesfor the BTSC ElemMEnt .........oovveeeeeeeeeeeeeeeeeeeeeeeeeeee e 64
Table 5-8. OMF Attributesfor the BTID Blement......ccccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 65

Pageiv 19 November 1999



fnmoc_metcast_pg

Table 5-9. OMF Attributesfor the BTAIR Element...........ccooviiiiinininiceeesece e 68
Table 5-10. OMF Attributes for the BTLEVEL Element ..o 69
Table5-11. OMF Attributesfor the TAF Element ... 71
Table 5-12. OMF Attributes for the SIGMET Element ..o 75
Table 5-13. OMF Attributes for the EXTENT Element ..........ccocvoeiiiiiineneneneeeeee 76
Table 5-13. OMF Attributes for the MSG Element ..........c.cooeerireneinincneseeeeseee 78
Table A-1. center-id and subcenter-id COUES..........oouiiriririerieeeeeeeee e A-2
Table A-2. ProducCt-id COUES..........cceeiieeieieere ettt A-4
Table A-3. layer parameter COUBS .........couririririeierere st A-4
Table A-4. model parameter COOES ........ceiiiiirie e A-7
Table A-5. product-GRIB-code and product keyword values.............cccooeieieeieeeennne. A-9

List of Figures

Figure 2-1. METCAST Data FlOW.........cceeiiieecieceee ettt 2

Page v 19 November 1999



fnmoc_metcast_pg

This page intentionally left blank.

Page vi 19 November 1999



fnmoc_metcast_pg

1 ScopPE

1.1 IDENTIFICATION

This document provides guidance to programmers who wish to use METCAST to
retrieve data for use in their programs. It includes an introduction to METCAST,
information concerning the METCAST request language and how to use it to formulate a
reguest, suggestions for setting up mailcap and config files for the retrieval, a discussion
of ways to initiate aretrieval session, and information about the file formats delivered by
METCAST.

While METCAST currently provides no Application Program Interfaces (APIs) for
requesting and receiving data directly, it does provide methods for initiating a retrieval
with specified request and configuration files, and for communicating with the retriever
to monitor retrieval status. Sections 3 through 5 of this document detail three main steps
in the retrieval process:

1. Specifying the datato be retreived and retriever configuration (Section 3),
2. Initiating and monitoring aretrieval (Section 4), and

3. Dealing with the downloaded data (Section 5).

1.2 SYSTEM OVERVIEW

METCAST is a standards-based, request-reply and subscription system used to transmit
data across the web using HTTP. METCAST uses a client-server architecture in which a
server, connected to a METOC database, publishes a dynamic product list showing all
data currently in the system and all channels available through the server. Clients
subscribe to the product list automatically when their connection to a server is active, and
thus continually maintain a list of data available on the system. A client may be
connected to multiple servers, and will maintain a separate product list for each server.

When a request is scheduled, the METCAST Client formulates a request message and
forwards it via Hyper-Text Transfer Protocol (HTTP) to the server(s) from which the data
are requested. The server checks its database to find out whether it has any new data to
fill the request. If not, it returns a message to that effect. If thereis new data, the server
extracts the data from its database, packages it, and returns it to the client. Figure 2
shows this data flow.
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Figure2-1. METCAST Data Flow

1.3 DOCUMENT OVERVIEW

The remainder of this document is organized as follows:
Section 2 Provides alist of applicable documentation

Section 3 Discusses METCAST request objects. Issues discussed include the
METCAST request language, mailcap objects (which determine the
handling of downloaded data), and configuration objects (which determine
the frequency and timing of data downloads.

Section 4 Discusses the facilities provided in the Omnicast Retriever for creating
request objects and for initiating and monitoring a METCAST retrieval
session from various types of programs.

Section 5 Deals with the file and data formats in which METCAST downloads are
packaged. Different types of data are supplied in different formats.

Section 6 Provides applicable notes, including a glossary of acronyms.
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2 REFERENCED DOCUMENTS

2.1 GOVERNMENT DOCUMENTS

Commander, Naval Meteorology and Oceanography Command

COMNAVMETOCCOMINST 3141.2 Surface METAR Observations Users Manual

COMNAVMETOCCOMINST 3144.1D  Ship Weather Observations Manual

Office of the Federal Coordinator for Meteorological Services and Supporting Research,

Washington, DC

FMH-2
December 1988

FMH-10
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June 1991
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Federal Meteorological Handbook No. 10: Meteorological Rocket
Observations
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and Reports

Fleet Numerica Meteorology and Oceanography Center, Monterey, CA

Unnumbered
5 October 1999

Unnumbered
14 October 1999

Unnumbered

Unnumbered
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A Guide to MBL -- A Metcast Request Language. Available online at
http://zowie.metnet.navy.mil/~spawar/IMV -TNG/Request-Lang.html

Weather Observation Definition Format. Available online at
http://zowie.metnet.navy.mil/~spawar/IMV-TNG/XML/OMF.html
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http://zowie.metnet.navy.mil/~spawar/Briefs/Imv-tng/M etcast-Intro.html
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2.2 NON-GOVERNMENT DOCUMENTS

World Meteorological Organization (WMO), Geneva, Switzerland

WMO-WWW Tech Guide to WMO Binary Code Forms (Partl deals with BUFR, Part

Report 17 2 with GRIB). Available online at

May 1994 http://www.wmo.ch/web/www/reports/Guide-binary.html
WMO 306 Manual on Codes

1995

World Wide Web Consortium (W3C)

RFC 2068 Hypertext Transfer Protocol -- HTTP/1.1
January 1997
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3 METCAST REQUEST OBJECTS

A program needs to create three objects before initiating a request for data via
METCAST:

1. A request object specifying the data to be retrieved, formatted in the METCAST
Request Language (MBL) described in Section 3.1,

2. A mailcap object specifying the handling of the downloaded data, as specified in
Section 3.2, and

3. A configuration object specifying the frequency and timing of the downloads (thisis
optional, and need not be specified for one-time, on-demand retrievals). Section 3.3
discusses the configuration object.

Depending on the interface chosen, these objects may be stored in files or created
programatically as required. The Omnicast Retriever provides interfaces for creating
these objects programatically, as will be shown in Section 4 of this document.

3.1 THE MBL REQUEST LANGUAGE

This section describes the language a Metcast client uses to communicate its request to a
server. MBL phrases constitute the body of a Metcast client request object.

3.1.1 Reguest Language Syntax

The syntax of the language for requesting weather products has a very simple structure to
parse and to interpret.

The request language is built around a single syntactic category: an S-expression similar
to expressions used in LISP and similar languages. The syntax is free-form, clear, and
easily understood both by a human being and the computer. An S-expression is delimited
by a pair of parentheses.

An S-expression may be:
* Anempty expression, denoted as () .

* A pair of parentheses containing an atom (see below) or another S-expression. If X is
an atom or another S-expression, then ( X) isan S-expression.

e |If s1 and s2 are two S-expressions, so is their union (merge), which is made by
concatenating the two S-expressions, erasing touching parentheses and possibly
introducing spaces to keep their tokens from coalescing.
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Components of the S-expression are kept separate with white spaces (blanks, HT and
newlines). The number of white spaces is irrelevant, and can be used to improve
readability.

Anatomis

* A number (integer or fixed/floating point), in the obvious format: anything that looks
like a number to a C compiler, isanumber to us. Only radix-10 numbers are currently
supported.

* A lat-spec, asigned integer or afixed-point number, optionally followed by aletter
‘N’ or 'S’ (for Northern and Southern hemispheres). The number is interpreted as
degrees latitude, with positive values referring to the Northern hemisphere. The
number must be within [-90, 90]. Examples: 45N, 45.0, -50.1, 50.1S

* A lon-spec, a signed integer or a fixed-point number, optionally followed by a letter
'E” or "W’ (for Eastern and Western hemispheres). The number is interpreted as
degrees longitude, with positive values referring to the Eastern hemisphere.
Examples: 145E, 145.0, -10.1, 10.1W, 180.0

* An HTTP token, as defined in RFC2068. Basically, an HTTP token is a sequence of
token characters A- za- z0- 9! #$9&’ *+- .~ _* | ~

* A double-quoted string, which may include any printable character; if a double quote
occurs inside the string, it must be quoted by preceding it with a backslash character;
any backslash character that isa part of the string should be doubled.

An MBL request consists of an outer S-expression containing the entire request, with
individual S-expressions denoting the area(s) of interest, product types, product
specifications, etc nested within.

3.1.2 Reguest Syntax
3.1.21  General Structureof a Request

An MBL request has the following general structure:

(area-id paraneter ...
(products product-desc ...) )

where ar ea-i d isageographic areaidentifier used as a transaction id. It can be anything
a client chooses to identify its request, for example, to match several requests to the
corresponding replies. ar ea- i ds are specific to a client, so different clients may choose
the sameidsfor their transactions without clashing.

Each pr oduct - desc has the following format
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(product-id paraneter ...)
where product - i d identifies a product being requested. The par anet er s are arguments
that specialize the request. The cookbook section below lists ids of al the typical
products as well as their mandatory and optional arguments.

When a Metcast server is about to fulfill arequest for a product, it looks for the product
arguments. The server first searches the list of the parameters specified in that product’s
scope. If the search fails the server scans parameters in the global request scope. It makes
sense therefore to place the most common arguments (eg, boundi ng- box) into the global
scope, and specify particular or overriding parameters by the corresponding product. See
the cookbook for more details.

3.122 Parameters

paranet ers are one or more of the following. They may be specified in an arbitrary
order. Each parameter is contained within an S-expression.

block _id

(bl ock-id bl ock-id-num

Specifies the WM O-assigned Block Number and Station Number for a reporting station.
As interpreted by the MBL interpreter, thisisal1 to 6 digit numerical identifier.

Example: (bl ock_i d 72491)

bounding-box

(boundi ng- box N LAT WLON S-LAT E-LON

Specifies the latitudinal and the longitudinal spans of the area. Here N- LAT is the latitude
of the northernmost point of the area, s- LAT is the latitude of the southernmost point, w
Lonis the longitude of the westernmost point of the area, and £- LOv is the easternmost
longitude.

Examples:
(boundi ng- box 70.0N 25. 00W-50 175)
(boundi ng- box 90 -180 -90 180)

It is possible to define multiple bounding boxes in a single request. In the example
below, a bounding box is defined for each product requested:

(CcAU

(boundi ng-box 47.0 -12.0 29. 0 40.0)

(products

(grib (product-GRIB-code 7) (layer isobar 1000) (tau 0)
(source 58) (process-id 22) (resolution 0.200))

(grib

(boundi ng-box 47.5 -12.5 27.5 40.0)

(product-GRIB-code 7) (layer isobar 900) (tau 0) (source 7)
(process-id 80) (resolution 2.500))))
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Here a default bounding box is established in the second line (in italics). This bounding
box will apply to all products that do not contain a bounding box entry of their own (i.e.,
this is the default for al products that don't define their own bounding boxes). The
definition of products then begins; the first (gri b entry defines the first product to be
retrieved. The second (gri b entry defines a new bounding box (which applies to this
product only) and another product.

call_id

(call-id call-letters)

This parameter provides the International Civil Aviation Organization (ICAO) call sign
for a land station, an aphanumeric ship call sign for a reporting ship, or a buoy serial
number. When retrieving bulletins, this parameter represents the ICAO call sign of the
issuing station. The call sign is a character string.

Examples:
(call_id "KMRY")
(call id " WST9756")

center-id

(center-id center-id)

Identifies the production center that originated a grid product, (e.g. FNMOC, US Weather
Service - National Met. Center) (see Appendix A, Section A.4, WMO-WWW Tech
Report 17, Part 2, Table 0, or WMO 306, Volume 1.2, Part C, Table C-1). Defaults to
58, which istheidentifier for FNMOC.

depth-max

(dept h-max depth-max-1imt)

Depth, in meters, for the bottommost vertical layer to be returned by a query (e.g., aBTSC
product query).

Example: (dept h- max 1500)
depth-min

(depth-mn depth-nmin-limt)

Depth, in meters, for the topmost vertical layer to be returned by a query (e.g., a BTSC
product query).

Example: (depth-nin 10)
grid-id

Identifies the grid for gridded products. See Appendix A, Section A.9 for alist of grid-
ids currently in use.
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isobar -p-max

(i sobar-p-nmax isobar-p-max-limt)

This is the pressure, in hPa, for the bottommost vertical layer to be returned by a query
(e.g., aUAR product query). The default isthe surface pressure at the station.

Example: (i sobar-p-nmax 975)
isobar-p-min

(isobar-p-mn isobar-p-mn-limt)

This is the pressure, in hPa, for the topmost vertical layer to be returned by a query (e.g.,
a UAR product query). The default isthe highest layer present in the station’s sounding.

Example: (i sobar-p-nin 10)
layer

(layer [ ayer-spec)

This phrase is used to ask for a specific level of a product: at a particular height above the
ground, at a particular isobar level, at nsl (mean sea level), between two isobar layers,
etc. See Appendix A, Section A.8 or Tables 3 and 3a of WMO-WWW Tech Report 17,
Part 2 for more details.

manops

(manops manopl manop?2 ...)

Specifies Manual of Operations (MANOP) headers for bulletins to be retrieved. The
MANOP header format is specified in WMO Publication 386 as T1T,A1Azii CCCC
YYGGgg, where T, and T, represent the type and subtype of information contained in
the bulletin, AjA, represents the geographic area of coverage, and ii is a sequential
number for the issuing station. The CCCC group gives the ICAO call sign of the issuing
station, and Y'Y GGgg represents the day of the month (YY) and the hour and minute of
issuance (GGgg) of the bulletin.

The manops parameter must be specified as alist of strings, each of which may be:

* A complete T1T>A1A2ii section of the MANOP header of the desired message; the
first 4 characters must be uppercase letters and the last two digits must be numbers.
Example: "FABA31".

e A patid message ID; an ID as above but containing SQL-style wildcards.
Examples: "AX%", "ABAK%".

* The complete T1T,A1Aqi plus the call letters of the issuing station appended
(without a separating space); e.g. "FAUSIKDFW".
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max-records

(max-records output-linit)

This parameter specifies the maximum number of records to be output by a METCAST
query.

Example: (max-records 50)

mime-type

(m nme-type m ne-type-spec)

Specifies the MIME type to tag the product content with. Each product served by a
Metcast server has the default MIME type associated with it. The client, however, may
override this default by setting this parameter.

model

(rmodel nodel -i d)

Where the nodel -i d identifies the particular computation process that was used to
produce gridded data. For example, NOGAPS, NOGAPS- 1deg, NORAPS- CONUS, OTI S, €tc.
See thelist of served modelsin Appendix A, Section A.9.

Optional. The default value is NOGAPS- 1deg.
modified-since

(rmodi fi ed-si nce epoch-tinestanp)

This parameter specifies the earliest desired creation date for products requested. The
value is an epoch time (time in seconds since 0000Z 1 January 1970). This parameter is
used to exclude retrieval of products made earlier than the time specified (i.e. to limit the
retrieval to products made since the specified time). If the value is zero (the default),
products will be retrieved regardless of their age.

A METCAST server implicitly insertsthe modi f i ed- si nce parameter into the global
reguest scope based on al F_MoDI FI ED_SI NCE HTTP header. Therefore a client does not
need to mention this parameter in his request. It may make sense however to place a
modi fi ed- si nce argument into the scope of a particular product request. For example, a
user may say

(area ... (products (SIGQVET (nodified-since 0))))
to request all rather than the latest SIGMET warnings, even in a conditional request.
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msgtype
(msgtype " T;T2")

Specifies the bulletin type and subtype when retrieving bulletins.  This is a string
corresponding to the T, T, portion of the bulletin's MANOP header.

Example: (nsgtype "FE") would retrieve all extended forecast bulletins.

process-id

(process-id num process-id)

Specifies the numerical model which produced gridded data. See Appendix A, Section
A.9for alist of process-ids currently in use. The default is 58 (NOGAPS).

Example: (process-id 43)

product-GRIB-code

(product - GRI B-code gri b-code-val ue)

Specifies the code for a gri b product. See Appendix A, Section A.10 for alist of codes
supported as of this writing, or Table 2 of WMO-WWW Tech Report 17, Part 2, or a
dynamic list of available products. For example, (product - GRI B-code 1) requests a
pressure grid.

This parameter is mandatory if a product with agri b product-id is requested.
Example: (product - GRI B-code 11)

productname

(product nane product nane-val ue)

Specifies the name of a satellite product to retrieve. This is a mandatory parameter for
i magery products.

Example: (product name "N. Ameri c_vi si bl e_FNMOC.jif")

products
(products product-desc ...)

Each product - desc has the following format

(product-id paraneters ...)

where product - i d identifies a particular product. See Appendix A, Section A.1 for alist
of acceptable product-ids. The par anet er s, which are generally only needed for gridded
and satellite products, tell what else is needed to specify aproduct. See Appendix A for a
list of product - i dscurrently available, and lists of parameters currently in use.
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resolution

(resolution x-res y-res) Or

(resolution grid-spacing)

Where the gri d- spaci ng is the a floating point number specifying the grid mesh sizein
degrees. Currently only the second format is supported.

Optional. The default value is 1.0 degree, but may be overridden by a particular model.
Example: (resol ution 0.5)

source

(source center-id)

Where cent er - i d identifies the production center originating a grid product. This ID can
either be a symbol -- eg, FNMOC, AFGAC, NWSTG -- or a number. In the latter case, the
number is assumed to be 100*num subcenter _id + nunerical center_id. For
example, (source 7) and (source NCEP) both refer to US Weather Service - National
Met. Center, while (source 107) means NCEP-Re-analysis project; (source 57) refers
to the USAF Globa weather center, and (source 1057) means USAF TBD. If the
subcenter id is zero the center-i d number corresponds to the center id as defined in
WMO-WWW Tech Report 17, Part 2, Table O, part 1.

Thesour ce specification is optional. The default valueis 58, whichisthe ID for
FNMOC.

The center-id and subcenter-id parameters may be substituted for the source parameter.
Each of these parameters takes an integer number (e.g. (center-id 58) (subcenter-
id 0) for FNMOC).

st_constraint

(st _constraint a-st-constraintl a-st-constraint2...)

Limits choices to particular station(s) or countries. Each a-st-constraint may be a
WMO block station 1D (block_id), ICAO cal sign (call_id), station name
(st _nane), or country code (st _country_code) .

Example: (st _constraint (call_id "KVRY"))

st_country_code

(st _country_code st-country-code)

WMO country code for the station: a string of two uppercase letters.

Example: (st_country_code "US")
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st_country_name

(st _country_name st-country-nane)
Full uppercase name for the station’s country. It may contain SQL-style wildcards’_’ and
Example: (st_country_nanme "UNI T%)

st_name

(st _name st-nane)

The uppercase name for the station. It may contain SQL-style wildcards’_’ and '%.
Example: (st_name "MONTEREY")

sub-center id

(sub-center-id subcenter-id)

Center-specific identifier for the subcenter that originated a grid product (see Appendix
A, Section A.4)

tau

(tau tau-val uel tau-value2 ...)

Asksfor forecast dataat t au- val ue hoursinto the future. This parameter takes one or
more integer values, separated by spaces, e.g. (tau 0 12 24 48 72) requeststhe
analysis (tau 0) and the 12, 24, 48, and 72 hour forecasts.

time-mod-since

(tinme-nod-since tine-interval)

Specifies the time interval in minutes during which a message must have been modified
in order to beretrieved. Thisalows the user to only request messages that have been
updated within a certain time period.

Example: (ti me- nod-si nce 120) only retrieves message modified within the last 2
hours (120 minutes).

valid-at

(valid-at epoch-tinestanp)

This parameter, if present, limits the query to only those products (e.g., forecasts or
warnings) which are still valid as of epoch-ti nest anp, which is an epoch time (seconds
since 0000Z 1 January 1970). This time moment may point into the future as well as into
the past.
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3.1.3 Product Request Cookbook

This section shows the most common product types and the parameters that may be
specified for each one. Note that certain parameters are required; that is, they must
always be specified in requests for the associated product type. Required parameters are
specified in bold type.

3131 Meteorological and Oceanographic Observations

The products are returned as OMF XML formatted documents, described in Weather
Observation Definition Format (OMF)

Parameters

Product Id (mandatory arein bold)

boundi ng- box
nodi fi ed-si nce
nm me-type
max-recor ds
MSL bl ock_id

call id

st _nane

st _country_code
st _country_nane

Query of the Master Station Library to get information about one or more reporting
stations

boundi ng- box
nodi fi ed-si nce
m ne-type

st _constraint

METAR

Hourly, special, and synoptic surface weather observation reports from land stations
(METAR, SPECI, SYNOP)

boundi ng- box
nodi fi ed-si nce
nm me-type

call _id

SYNSEA

Surface synoptic observations from sea stations (moving or drifting or moored)
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UAR

boundi ng- box
nodi fi ed- si nce
m ne-type

st _constraint

i sobar-p-mn

i sobar - p- max

Rawinsonde and Pilot Balloon (PIBAL) Observations (Upper Air Reports)

BTSC

boundi ng- box
nodi fi ed-si nce
m ne-type

call _id

dept h-min
dept h- max

Bathythermal, Salinity and Current Observations (BATHY, TESAC, TRACKOB)

TAF

boundi ng- box
nodi fi ed- si nce
m ne-type

st _constraint
val i d- at

Terminal Aerodrome Forecasts

SIGMET

boundi ng- box
nodi fi ed- si nce
m ne-type
val i d- at

SIGMET advisories
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3.1.3.2 Imagery Products

The products are usually returned in TIFF (or Metoc TIFF: MTI FF, M F or JI F) formats.

pr oduct nane

Product 1d Parametqs
(mandatory arein bold)
boundi ng- box
imagery nodi fi ed-si nce

Request for a satellite image

3.1.3.3 Gridded Products

Gridded data are sent in a GRIB format.

Product Id Parameters
(mandatory arein bold)
boundi ng- box
nodi fi ed-si nce
product - GRI B- code
source
nodel
. center-id

grib subcenter-id
process-id
grid-id
resol ution
I ayer
tau

Request for agrid product
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pressure

boundi ng- box
nmodi fi ed-si nce
source

nodel
center-id
subcenter-id
process-id
grid-id
resol ution

| ayer

tau

(model

(products (pressure (nodel

Request for a pressure grid. There is a one-to-one correspondence between GRID
product names and pr oduct - GRI B- codes; see Appendix A, Table A-4. For example,
the following two requests are equivalent:

"NOGAPS") (layer isobar 1000)))

(products (grib (product-GRIB-code 1)
"NOGAPS") (Il ayer isobar 1000)))

3.1.34 Bulletins

Product Id

Parameters
(mandatory arein bold)

M essages

manops
call id

nsgt ype
keywor ds

lat-n

lat-s

| on-e

| on-w

ti me- nod- si nce

Free-text bulletins.
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3.1.35 Miscellaneous products

Product 1d Template

. (@ obal War ni ngs warni ng-idi
GlobalWarnings warni ng-id2 ...)

Free-text warnings and advisories pertaining to the entire globe (or without any specific
geographical registration).
war ni ng- i d can be:
trop-cyc

An advanced tropical cyclone warning

jots-w

A JOTS (high wind, etc) warning

. . (Di screteThings channel - d1
DiscreteThings channel -id2 ...)

Requesting a thing -- an unstructured document -- from a Metcast Channel. See Metcast
Channels for more details.
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3.1.4 Examples
3.14.1 Basicexamples
A singlegrid request

( NORF
(boundi ng-box 45. 0N 99W 23.0 74W
(rmodel NOGAPS)
(products
(pressure (layer msl) (tau 24))))

Asking for several gridded products

(some- area
(boundi ng-box 90.0 178W-90.0 179E)
(source FNMOC) (nodel NOGAPS) (resolution 1.0)
(products
(geopotenti al - hei ght (layer isobar 500)(tau 12))
(tenperature (layer nsl))))
(sone- ar ea
(boundi ng-box 90.0 178W-90.0 179E)
(source FNMOC) (nodel NOGAPS) (resolution 1.0)
(products
(geopotenti al - hei ght (layer isobar 500)(tau 12))
(grib (product-GRIB-code 55) (layer nsl) (tau 12) (source 7))
(grib (product-GRIB-code 155) (layer nsl) (tau 24) (source
15557))))

Satellite imagery request

(Bl Gar ea
(boundi ng- box 70.1N 25. 00W-50 175)
(products
(i magery (productnane "bayvis.nmif"))))

A request for observation data (METAR), warnings, and SIGMETS

(Some- ar ea
(boundi ng- box 30.0N 5. 00W-5 20)
(products
(d obal Warni ngs trop-cyc jots-w)
(METAR)))
(Reql D
(boundi ng- box 56.6N 122. 0W 10.5 70.5W
(products (SIGVET (valid-at 916993601))))

Asking for METARS and TAFS from a specific station

(Regl D (boundi ng-box 37N 122.0W 36.5 121.5W
(products (METAR (st_constraint (call _id "KMRY"))))
(products (Forecasts (st_constraint (call_id "KMRY")))))
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Requesting specific bulletins

(Reql D (boundi ng-box 89N 125W 1N 55W
(products (Messages (manops WINT% ))

Requesting a few things

(Reql D
(products
(Di screteThings 10 14)))
(Areab1
(use special -area-51))
(Areab1
(use speci al -area-51) (user 007)
(products (TAF)))
as long as you and the server agree on the defaults, speci al - area-51 and 007 in the

case above.
3142  Several Bounding Boxes

An example below requests essentially the same product but from two different weather
models: COAMPS and NCEP. The boundi ng- box for the latter model has to be adjusted
to reflect that model’s coarser resolution.

(CcAU
(boundi ng-box 47.0 -12.0 29.0 40.0)
(products
(grib (product-GRIB-code 7) (layer isobar 1000) (tau 0)
(source 58) (process-id 22) (resolution 0.200))
(grib
(boundi ng-box 47.5 -12.5 27.5 40.0)
(product-GRIB-code 7) (layer isobar 900) (tau 0) (source NCEP)
(process-id 80) (resolution 2.500))))

Note the two boundi ng- boxes. The first one is the default bounding box, which applies
to all the products that do not specify their own. The second boundi ng- box is for the
NCEP product only. Thereisonly one pr oduct s clause (asit should be).

In the following example the area of interest is made of two distinct, non-overlapping
geographical regions:

(CAU
(boundi ng-box 47.0 -12.0 29.0 40. 0)
(products
(grib (product-GRIB-code 7) (layer isobar 1000) (tau 0)
(source 58) (process-id 22) (resolution 0.200))
( METAR
(boundi ng-box 38 -123 36 -121))))

Executing this request retrieves a GRIB file for an areain Europe, and METARSs for the
San Francisco Bay area. This particular request might not be too useful, yet it makes a
fine example.
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3.1.5 Which Productsare Available

Appendix A provides a list of product -i ds and other parameters in use at the time this
document was published. Thislist is dynamic and subject to change.

Any Metcast client may query a server for alist of products it serves (and which of them
are potentialy or actually available). The server returns alist, in XML format, that shows
all areas and products known to the server.

The Abstract field in this list is intended to be user-friendly, to be used by a client to
describe a product to a user. The Tit1 e and Usage fields tell the client how to request
that particular product.

3.2 THEMAILCAP OBJECT

The mailcap object is used to specify the processing of the data downloaded during a
retriever session. The options are specified according to the Multipurpose Internet Mail
Extensions (MIME) content type, which will be provided in each set of data returned by
the retriever.

The syntax of amailcap object is quite ssmple. Any line that starts with "#" is a comment.
Blank lines are ignored. Otherwise, each line defines a single mailcap entry for a single
content type. Long lines may be continued by ending them with a backslash character, \.

Each individua mailcap entry consists of a content-type specification, a command to
execute, and (possibly) a set of optiona "flag" values. For example, a very smple
mailcap entry would look like this:

text/plain; cat %

The optional flags can be used to specify additional information about the command. For
example:

text/plain; cat %; copiousoutput

can be used to indicate that the output of the 'cat’ command may be voluminous, requiring
either a scrolling window, a pager, or some other appropriate coping mechanism.

The type field (text/pl ai n, in the above example) is simply any legal content type
name, as defined by RFC 822. In practice, this is amost any string. It is the string that
will be matched against the Cont ent -t ype header (or the value passed in with -c) to
decide if thisis the mailcap entry that matches the current message. Additionaly, the type
field may specify a subtype (e.g. t ext /1 SO 8859- 1) or a wildcard to match al subtypes
(e.g.i mage/ *).

The command field is any UNIX command ("cat %" in the above example), and is used
to specify the interpreter for the given type of message. It will be passed to the shell via
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the system facility. Semicolons and backslashes within the command must be quoted
with backslashes. If the command contains %, those two characters will be replaced by
the name of a file that contains the body of the message. If it contains % , those two
characters will be replaced by the content-type field, including the subtype, if any. (That
is, if the content-type was i mage/ pbmi  opt 1=somet hi ng- el se, then % would be
replaced by i mage/ pbm) If the command field contains %4 followed by a parameter name
and a closing }, then all those characters will be replaced by the value of the named
parameter, if any, from the Content-type header. Thus, in the previous example, % opt 1}
will be replaced by sonet hi ng- el se. Findly, if the command contains \ % those two
characters will be replaced by a single % character. (In fact, the backslash can be used to
guote any character, including itself.

If no %s appears in the command field, then instead of placing the message body in a
temporary file, the body will be passed to the command on the standard input. This is
helpful in saving /tnp file space, but can be problematic for window-oriented
applications under some window systems such as MGR.

Mutiple processes may be placed in the command field by separating them with pipe ('[)
symboals, e.g.

image/ x-mf; copy % %Yarea}\\% | procdata %area}\\gridded.con %
% product name} 9% ti mestanp} PROCSAT

The METCAST implementation of mailcap also supports special <start></start> and
<end></end> tag sets, whose use is optional. These tags specify preprocessing and
postprocessing commands. Commands between the <start> and </start> tags are forced
to the head of the line, so that they are always done before the commands in the main
body. Commands between the <end> and </end> tags are performed after the commands
in the main body. In the entry below, the main body command copies the data received
to afile in the directory for the area’s data. The command in the <end> tags runs the
procdata program using the area’s gridded.con file to specify configuration parameters
and with the PROC3D option set to process a 3D data volume.

t ext/ x- packed-eof ; copy % % area}\\ % <end>procdata
%{ area}\\gri dded. con PROC3D</ end>

Table 3-1 below specifies the MIME content types returned for common data types.

Table3-1. MIME Typesfor Common Data Types

Data Type MIME Type
2D Gridded (model output) data application/x-grib
3D Gridded data volume (EOF encoded) application/x-packed-eof
GIF imagery image/qgif
TIFF imagery image/tiff
METOC TIFF (MIF) imagery image/x-mif

Page 22 19 November 1999



fnmoc_metcast_pg

Table3-1. MIME Typesfor Common Data Types

Data Type MIME Type
HTML text/html
Plain text text/plain
Observation data (METARs and SPECISs) text/x-omf
Observation data (SYNOP code) text/x-omf-synop
Upper air observation data text/x-omf-uar
Terminal Aerodrome Forecast (TAF) data text/x-omf-forecasts
Significant weather advisories (SIGMETS) text/x-omf-advisories
Warnings in OTHT-Gold format text/x-oth-warnings
Tropical cyclone warnings text/x-tc-warnings

3.3 THE CONFIGURATION OBJECT

Thisisthe object (or file) that stores all configuration information the Omnicast Retriever
needs to establish a connection to a HTTP server and submit a (properly authenticated)
request for products and updates. The file is normally named <sessi onnane>. conf
(although any other name would do): this file is passed to the Retriever as the first
command-line parameter.

The file adheres to the standard IMV config file format

SERVER_URL

The complete URL to a Metcast server (a CGI script on aHTTP server that can take a
Metcast request and try to handle it). Thisis the same kind of information one types
onthe"Locati on: " linein Netscape.

Examples:

SERVER URL = http://152.80. 34. 202/ cgi - bi n/ server

SERVER URL = HTTP://nites-2:80/

SERVER_URL = http://ww. nl npc. navy. m |

SERVER URL = file:///users/ol eg/ HTTP-Retri eve/ conus. n ne
PROXY_NAME

The name (or an IP address) of aHTTP proxy. Thisisthe same thing a user enters
into Netscape's "Opt i ons: Net wor k Pref er ences: Proxi es: Manual Proxy
Configuration: HTTP Proxy" field.

Examples:
PROXY_NAME = 192. 16. 167. 45
PROXY_NAME = phobos. net net. navy. mi |
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PROXY_PORT

The port on the HTTP proxy host for listening (and relaying) HT TP connections. This
IS the same value a user enters into Netscape's "Opt i ons: Net wor k

Pref erences: Proxi es: Manual Proxy Configuration: HTTP Proxy: Port " field.
If this parameter is omitted, a default value of 80 is assumed.

Example:
PROXY_PORT = 80

PROXY_ENABLE

TRUE/ FALSE: tellsif the SERVER_URL isto be accessed through the proxy specified by
PROXY_NAME and PROXY_PORT. If PROXY_ENABLE=FAL SE the corresponding fieldsin
the IMV net options panel ought to be grayed out. For what | care, | won't even ook
for PROXY_NAME if PROXY_ENABLE iS FALSE.

AUTH_CREDENTI AL

A credential of aparticular user or site to submit to aHTTP server for authentication.
Theretriever asauser agent sendsthis credential to the serverina

Aut hori zat i on: request header. The credential may be required by the server to
access a (supposedly restricted) resource specified in SERVER _URL

Example:
AUTH_CREDENTI AL = Basi ¢ Y2xhbXMsY2hvd2RI cg==

See Section 3.3.1, Authorization and Access Authentication for more details.

AUTH_ENABLE

TRUE/ FALSE: tellsif the client wants to go into trouble of authenticating itself. If the
resource at SERVER_URL is publicly available (or a Metcast’'s Web server would grant
access considering client’s IP address), the authentication may not be necessary.
Again, if AUTH_ENABLE = FALSE, USERNAME and PASSWORD fields on the IMV
configuration panel ought to be grayed out; asfar astheretri ever isconcerned, it
won't even look for the AUTH_CREDENTI AL field in this configuration file if
AUTH_ENABLE iS FALSE or omitted.

REQ | F_MoDI FI ED

TRUE/ FALSE; FALSE means the client is asking a Metcast server for products no
matter how old they are; TRUE means that the client asks for products updated/created
within thelast REQ | F_MoDI FI ED_SI NCE minutes.

REQ | F_MODI FI ED_SI NCE

The number of minutes for the fresh-products request. This value only matters if

REQ | F_MODI FI ED was Set to TRUE. Example:
REQ | F_MODI FI ED_SI NCE = 10

REQ_UPDATES

TRUE/ FALSE: TRUE means that the client should not exit after submitting the request
and processing server’s reply. Rather, ther et ri ever would sleep in the background,
and with the period of REQ UPDATES_| NTERVAL minutes, repeatedly ask the M etcast
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server for product updates.

REQ_UPDATES_| NTERVAL

The number of minutes for requesting product updates. Example:
REQ UPDATES_I NTERVAL = 15

RETRY_ON_ERROR

The number of timesther et ri ever would try to repeat arequest that failed because
of athird-party error. A request may fail for anumber of reasons, some of them are
the client’s fault (for example, asyntax error in the request message), but some of them are not
(e.g., anetwork connection has timed out or unexpectedly terminated, the server is temporarily
unavailable, etc). It isthe latter errors that may be remedied by retrying the request, a
specified number of times.

Thefield is not mandatory; if it is omitted, some reasonable default will be used
(typically 5 times)

Example:
RETRY_ON_ERROR = 5

Example
# JW HHTP transport configuration

SERVER URL = http://152.80. 34.202: 80/ cgi - bi n/ server
PROXY_ENABLE = TRUE

PROXY_NAME = 192. 16. 167. 45

PROXY_PORT = 80

AUTH_CREDENTI AL = Basi ¢ QWhZGRpbj pvcGVul HNI c2Ft ZQ==
AUTH_ENABLE = true

REQ | F_MODI FIED = true

REQ | F_MODI FI ED_SI NCE = 120

REQ _UPDATES = FALSE

REQ UPDATES | NTERVAL = 15

RETRY_ON_ERROR = 7

3.3.1 Authorization and Access Authentication

We keep to the HTTP standard , with the following simplification:

If the user specified that they want to authenticate themselves to the server, the retriever
module computes the basic authorization credential and submits it with the request, in the
Aut hori zat i on header.

In any case, if the server replies with 401 (Unauthorized) message, the access has been
denied, and that is final. We ssimply log the whole response (which may contain some
explanation why access was denied), and quit.

Just for the reference, here is an example of browser-server interaction, when a Netscape
browser tried to GET a resource whose access was limited (by an .ht access file placed by
Earl in/ ~ravi de/ cl ans/ directory).
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The client (browser) opens the connection and submits the request:

GET /~ravide/clanms/ HITP/ 1.0

Connection: Keep-Alive

User-Agent: Mozilla/3.0 (Macintosh; |; 68K)

Host: 152.80. 34.202: 4001

Accept: inmage/gif, image/x-xbitmap, image/jpeg, inmagel/pjpeg, */*
[An empty ling]

The server replies:

HTTP/ 1. 0 401 Unaut hori zed

Server: Netscape- Communi cations/1.12

Dat e: Tuesday, 11-Feb-97 00:30:41 GVr

WAV aut henti cate: basic real m="Earls C ans"
Content-type: text/htm

Content-1ength: 223

<HTML><HEAD><TI TLE>Unaut hori zed</ Tl TLE></ HEAD>

<BODY><H1>Unaut hori zed</ H1>

Proper authorization is required for this area. Either your browser
does not perform authorization, or your authorization has fail ed.
</ BODY></ HTM_>

and closes the connection.

The (Netscape) browser displays a dialog asking the user to enter an id and a password.
After that, the browser opens the connecton again and resubmits the request, this time
including the Aut hor i zat i on header:

GET /~ravide/clams/ HTTP/ 1.0

Connection: Keep-Alive

User- Agent: Mbdzilla/3.0 (Macintosh; I; 68K)

Host: 152.80. 34. 202: 4001

Accept: inmage/gif, image/x-xbitmap, image/jpeg, inmagel/pjpeg, */*

Aut hori zation: Basic Y2xhbXMbY2hvd2RI cg==

[An empty line]

The authorization was invalid, and the server ssmply closed the connection. Obviously
the server was too rude (or obsolete): it should have sent the 401 response again.
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4  USING THE OMNICAST RETRIEVER TO
RETRIEVE DATA

This section covers two ways to use the Omnicast Retriever to retrieve data for a
program. The first, and preferred method, is to write a Java program using the Retriever’'s
APIs to create the request, mailcap, and configuration objects and retrieve and process
the requested data before supplying it to the calling program. The second method, which
may be used by non-Java programs, is to use the command line interface provided by the
retriever stub. This method requires creation of request, mailcap, and configuration files.
Retrieved datawill be processed and routed as specified in the session’s mailcap file.

4.1 USING THE OMNICAST RETRIEVER JAVA APIS

This section describes, in tutorial form, the creation of a special purpose Java program
that communicates with the Retriever Service in order to make requests to the Metcast
Server. It assumes that you have at least some programming experience in Java. Although
there are many other methods of interfacing with the Omnicast Retriever, this section’s
sole purpose is to explain how to interface with the Retriever Service using the preferred
method, which is Java and Java’'s Remote Method Invocation (RMI) facility.

4.1.1 Prerequisites
Before beginning:

1. Download and install Metcast onto the machine that you wish to do development on.
Metcast for Windows and Solaris can be found at http://192.16.167.26/~spawar/ and
Metcast for HP-UX 10.20 is available via DII-COE.

2. Download and install the Java Development Kit (JDK) version 1.1.8 that applies to
your platform. Below is where you will find JDK’s for the following platforms:

Windows 95/98/NT: http://java.sun.com/products/jdk/1.1/downl oad-jdk-
windows.html

Sun Solaris 2.51/2.6/7: http://www.sun.com/solarig/java/index.html
HP-UX 10.20/11.00: http://www.hp.com/go/java

3. Certain environment variables need to be configured on your system before you begin
developing software to interface with the Omnicast Retriever. These variables are the
PATH and CLASSPATH variables.
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The PATH environment variable needs to be set so that the directory that includes the
Java binariesis included in the default path. The CLASSPATH environment variable
needs to point to four Java archive files as well as the current directory so that the
Java runtime can find the necessary libraries that are required to run the Omnicast
Retriever.

Windows 95/98

In Windows 95/98, do the following:

1.

3.

4.

Bring up the autoexec.bat file with notepad or sysedit. The autoexec.bat file is
located at c:\ if cisyour boot drive.

Add the following lines to the end of the autoexec.bat file to specify the PATH
and CLASSPATH environment variables for the JDK:

SET PATH=C:.\ JDK1. 1. 8\ bi n; %PATH%

SET CLASSPATH=. ; C:\JDK1.1.8\lib\classes.zip

SET CLASSPATH=C: \j mvwi n\ noddsfl s\ |i b\ omi cast. j ar; %CLASSPATHY
SET CLASSPATH=C: \j mvwi n\ noddsfl s\ |i b\swi ngall.jar; %CLASSPATHY
SET CLASSPATH=C: \j mvwi n\ noddsfl s\lib\kiw .jar

Save the edits you made in the autoexec.bat file.

Reboot your computer for the changes to take effect

Windows NT 4.0

In Windows NT, do the following:

1.

2.

In the control panel, select System.

Select the Environment tab and add an environment variable named
CLASSPATH; set its variable to the following:

.; C\VJIDKL. 1.8\ lib\classes. zi p; C.\j mvwi n\ noddsfl s\|i b\om
ni cast.jar; C\jnm/w n\noddsfls\lib\swingall.jar;C\jnmw
n\ noddsfl s\l ib\kiw .jar

If you have an existing PATH environment variable, edit it so that
C:\JDK1.1.8\bin; (including the semicolon) is prepended to the current PATH
value.

Open up a MS-DOS Command Prompt window. From inside the Command
Prompt window, change directories to the jmvwin\noddsfls directory using a
command like the following:

cd \j mvwi n\ noddsfls
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Open up two more Command prompt windows and cd to \jmvwin\noddsfls for
these MS-DOS sessions al so.

Solaris2.x & HP-UX 10.20/11.00
If you are using Solaris 2.x or HP-UX:

1. Edit the CLASSPATH and PATH environment variables in your shell’s init file
(such as .kshrc). Add specifications for class directories and path directories so
that the omnicast.jar, swingal.jar, kiwi.jar, classes.zip, and the Java bin path are
included. Separate the directories for the CLASSPATH and PATH specification
with a colon, rather than a semicolon.

2. Log out and then log in again so that your changes take effect. Change directories
to the jmvwin/noddsfls directory using a command like the following:

cd ~/j mvw n/ noddsfl s

Open up two more X-Terminal windows and cd to jmvwin/noddsfls for these
terminal sessions also.

4.1.2 Creating a Program That Connects With the Omnicast
Retriever

The first step a program needs to take before it can interface with the Omnicast Retriever
IS to establish a connection with the Omnicast Retriever Service. The sample Java
program below illustrates how to establish a connection with the Omnicast Retriever
Service.

Before you can connect to the Omnicast Retriever, you need to start the Retriever itself.
On aWindows platform, open a command prompt window and enter the following:

c:\j mvwi n\ noddsfl s>j ava ommi cast.retrieverService. RetrieverService

Y ou should see some debug information scroll by on the command prompt window.

Assuming you saved the program below as SampleProgram.java in the
c:\imvwin\noddsfls directory and compiled it, you can now start it by typing the
following in the command prompt window:

c:\j nmvwi n\ noddsfl s>j ava Sanpl eProgram
Y ou should receive some output from the program that says:

Connection to the Retriever Service was successful.
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i mport java.io.*;
import java.util.*;

i mport ommicast.retrieverService.*;

i mport ommicast.util.Environnent;

i mport ommi cast. shared. *;

inmport java.rm.registry.*;

i mport java.rn.Nam ng

i mport java.rm . Renot eExcepti on;

i mport | ava.rmn . Not BoundException

i mport java.rm .RM SecurityManager

i mport java. net. Mal f or mredURLExcepti on;

/**

Sanpl e programthat comunicates with the Retriever Service
*/
public class Sanpl eProgran

public static void main(String[] args){
RetrieverServicelnterface serviceQj;
String | ocal Host;
int rm Port;
String rm PortStr;
String connect URL;

Handl e to Renpte Retriever
Local | P Host

Socket Port for Connection
String representation

URL for renpte Retriever

~ Y~~~
~ Y~~~

/1 Use ommicast utility library to get RM port setting from
/1l the .rsettings file located in current directory.
rm Port = ommicast.util.Environment.getRm Port();
rm PortStr = Integer.toString(rmPort); // Convert to String
try {
I/l Get the IP host for this conputer
| ocal Host =j ava. net . | net Addr ess. get Local Host ().toString();
/1 Renpve extra garbage in nane that Wndows OS's night return
| ocal Host =omi cast.winutil.Util.truncateHost Name(l ocal Host);
/1 Conpose the URL for connecting to the Retriever Service
/1 Result will look like "//myHost: 1099/ Retri ever Servi ce"
connect URL="//"+l ocal Host +": " +rm Port Str+"/Retri ever Servi ce"
/1 Make the connection to the Retriever Service
servi ceOhj =(Retri ever Servi cel nterface) Nam ng. | ookup(connect URL) ;
// Got here so we nust have success
System out. println("Connection to the Retriever Service "+
"was successful");
}catch (Exception e){
/1l Exception occurred. Mdst likely the Retriever Service is not
/'l runni ng.
Systemout.println("Could not connect to Retriever "+
"Service\n"+e. get Message());
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4.1.3 Changing Global Settingsfor the Retriever Service

Now we will demonstrate how to change some global settings of the Omnicast Retriever
Service.

In the sample program code, notice that after the connection to the Omnicast Retriever
Service is made, an object named serviceObj that is of type RetrieverServicelnterface is
created. If you click on the link below and go to the related JavaDoc documentation for
the Retri ever Servi cel nterface, you will see that it describes the available
methods that are available for RetrieverServicelnterface objects. Three of these methods
are set ProxyEnabl ed(), set ProxyPort (), and set Proxyname(). We will
use these methods to change the global proxy settings for the Omnicast Retriever.

http://192.16.167.26/~bercikb/ngretriever/omnicast/retriever Service/RetrieverServicelnte
rface.html

Add the following lines to the sample program below the lines that say:

System out. println("Connection to the Retriever Service "+
"was successful");

Il Set the Server Proxy Settings

serviceObj.setProxyEnabled(true); /I Set to false if you don't have a proxy
serviceObj.setProxyName("192.16.167.45"); // Replace with your proxy’ IP address here
serviceObj.setProxyPort(80);

Save and compile the file. With the Omnicast Retriever Service running (see above), run
the program by typing the following in a command prompt window:

c:\j nmvwi n\ noddsfl s>j ava Sanpl eProgram

You should now see the following new debug information generated in the Omnicast
Retriever command prompt window:

Retriever Service: Proxy Enabled set to: true
Retriever Service: Server Proxy Name set to: 192.16.167.45
Retriever Service: Proxy Port set to: 80

4.1.4 Creating a Retrieval Session

Thefirst step in creating aretrieval session is deciding on its unique identifiers. There are
three unique identifiers that are combined to uniquely identify a retrieval session. They
are AREA NAME, DATA DOMAIN, and SERVER NAME.

* AREA NAME refers to the name you want to assign for the area of your product
request.
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« DATA DOMAIN refers to the domain the product request data is in such as gridded,
observations, or images.

 SERVER NAME refers to the name you would like to call the server that you attach
to.

Add the following code to the SampleProgram.java immediately below the line of code
that says:

servi ce(bj . set ProxyPort (80);

/Il Create a Retriever Session that has an AREA NAME of nyArea, a

/1 DATA DOVAI N of gridded, and a SERVER NAME of FNMOC.

Retri ever Sessi onl nterface renpteSessi on;

r enot eSessi on=servi ceObj . creat eRetri ever Sessi on("nyArea", "gri dded"
"FNMOC') ;

4.1.5 Configuringthe Retriever Session’s Properties

Now that you have created a retriever session, you need to set some of its properties
before you tell the Omnicast Retriever to run it. This sets up the Configuration object
discussed in Section 3.3.  For alist of functions that can be used to change the properties
of aRetriever Session, click on the link below:

http://192.16.167.26/~bercikb/ngretriever/omnicast/retriever Service/Retriever Sessioninte
rface.html

Below we configure the session so that Request-1f-Modified is enabled and set to 720
seconds. We also set the request Mime Type, which you should always set to "text/x-
mbl." In addition the Server URL is set and the session is told to retry up to 5 times
should an error occur. Add the following code to Sanpl ePr ogr am j ava so that it is
located right below the previous code you typed in:

/1 Configure the Retriever Session’s Properties

r enot eSessi on. set Net DownAl | owanceEnabl ed(f al se) ;

r enot eSessi on. set Reql f Modi fi edEnabl ed(true);

r enot eSessi on. set Reql f Modi fi edSi nce(720);

r enot eSessi on. set Request M neType("text/x-nmbl");

r enot eSessi on. set Ret r yOnEr r or Count Enabl ed(true);

r enot eSessi on. set Ret r yOnEr r or Count (5) ;

r enot eSessi on. set ReqUpdat esEnabl ed(true);

r enot eSessi on. set ReqUpdat esl nterval (300); // Check every 5 mnutes
renot eSessi on. set Server Url ("http://152. 80. 49. 210/ cgi -
bi n/ ncsrvr/rest/server");
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4.1.6 Configuringthe Retrieval Session to Use Authentication

In the above block of code we set the Server URL to a Metcast server that is restricted.
This means that we must give an authorization credential in order to communicate with it.
Because this document is not allowed to include the actual authorization credential, you
will need to find it yourself and then insert it below where it says "I nsert

Aut hori zation Credential Here." Youwill beableto find the value for the
authorization credential by going to the jmvwin\noddsfls\channels directory and looking
at the contents of any file with a name that ends with .con .

In thisfile you will find something that looks like this:
AUTH | D = Basi c j nl4MJA6Zs5t | sf sMkM M=

Set the aut hCr edent i al string below to be the value of what you found in the . con
file. For the above example, it would be the following:

String aut hCredenti al ="Basi ¢ j mLl4MIA6Zs5t j sf sMkM M=";

Add the following code to Sanpl ePr ogr am j ava so that it is located right below the
previous block of code you typed in:

/1 Configure to use Authentication

String authCredential ="Insert Authorization Credential Here"
r enot eSessi on. set Aut hori zat i onEnabl ed(true);

r enot eSessi on. set Aut hCr edenti al (aut hCredential);

4.1.7  Settingthe Request M essage for the Retrieval Session

The next thing to do is to set up the request that you will send to the server. See Section
3.1 for information about the request language (MBL). The setRequestString method is
used to pass the request message to the Omnicast Retriever. The code block below
illustrates how to set the request string for aretrieval session.

/| Define the Request Message String
String request MessageString =
" ( MYAREA\ n" +
" (boundi ng-box 57.5 -112.5 7.5 -30.0)\n"+
" (products\n"+
(grib\n"+
(boundi ng-box 57.0 -112.0 8.0 -32.0)\n"+
(product-GRIB-code 11) (|l ayer height-ft 1000) (tau 12 36) "+
"(source 58) (process-id 10) (resolution 1.000))\n"+
"))\n";
r enot eSessi on. set Request Stri ng(request MessageStri ng);
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4.1.8 Configuringthe Mailcap Object for the Retrieval Session

In order to let Omnicast Retriever know what to do with the products after they are
retrieved, you need to set up a mailcap for the session. Omnicast Retriever provides a
Mailcap Interface with various functions to allow you to set up the mailcap object.

The code fragment below gets the mailcap for the session and adds an entry to it. The
entry we add tells the Omnicast Retriever to perform the "copy % swh. grib"
operation every time it downloads product of MIME type "appl i cati on/ x-gri b."
This code should be added to the SampleProgram.java file immediately below the block
entered in the previous section.

/1 Configure a Mailcap for the retrieval Session
Mai | capl nterface renoteMil cap;

Mai | capEntryl nterface renoteMil capEntry;

M neQperationlnterface renoteM neQperati on;
String operationString = "copy % swh.grib";
StringTokeni zer st;

/1l Get the Milcap
renot eMai | cap = (Mail capl nterface) rennteSessi on. get Mail cap();
/!l Create a Mailcap Entry in our Miilcap
renmot eMai | capEntry = (Mail capEntrylnterface)renoteMil cap. createMil capEntry();
/1l Set the MME type for this Mailcap entry
renot eMai | capEntry. set M neType("appl i cation/ x-grib");
/1 An operation wll be perforned after data of this MM type i s downl oaded
renot eMai | capEnt ry. set Oper ati onEnabl ed(true);
/1 No operation wll occur before data of this MM type is downl oaded
renot eMai | capEntry. set PreQper ati onEnabl ed(f al se);
/!l No operation wll occur after all data of this MM type is downl oaded
renot eMai | capEnt ry. set Post Qper ati onEnabl ed(f al se);
/1 Create a M ME Operation object
renmot eM meQperation = (M nmeQperationlnterface)renoteMil capEntry. get Operation();
/1l Enable this M ME operation
renot eM meQper ati on. set Cper at i onEnabl ed(true);
/1 Set the argunments of this M ME operation by parsing the operationString
st = new StringTokeni zer (operationString);
whil e (st. hasMreTokens()){
renmot eM meQper at i on. addAr gurment (st . next Token());

419  StartingtheRetrieval Session

The retrieval session is now fully configured and ready to be started. The following
block of code will tell Omnicast Retriever to start the session. It should be entered
immediately following the block entered in the previous section.

/1l Starting the Retrieval Session
Systemout.printlin("Starting retrieval session");
r enot eSessi on. st art Sessi on();

Appendix C provides the complete code listing for the sample program.
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4.2 RUNNING THE RETRIEVER USING THE COMMAND

LINE INTERFACE

Programs not written in Java can use the command line interface to run the Omnicast
Retriever. The following steps are involved:

1.

Create a subdirectory under the jmvwin\noddsfls directory to contain the
configuration, request, and mailcap files and receive the downloaded products. This
subdirectory should have the same name as the area specified in the request file.

Create a configuration file that provides the server connection and authentication
parameters (see Section 3.3). This information should be saved as a text file with a
. conf extension in the directory created in Step 1.

Create a mailcap file that tells the Omnicast Retriever what to do with the data
following the download (see Section 3.2). Save this information in a text file (the
filename and extension are not critical) in the directory created in Step 1.

Create a request file that tells the METCAST Server what data you require (see
Section 3.1). This information should be saved as atext file with a. nbl extension
in the directory created in Step 1.

Shell out from vyour progran and run the Omnicast Retriever
(c:\j mvwi n\ noddsf | s\retrievr on Windows machines). The command line
interfaceis:

retrievr [s-config-file reg-file-mne-type reqg-file mailcap-file]
where

s-confi g-fil e isthe path to the file containing the configuration parameters,
reg-file-mme-typeisthe MIME type of the request file (always set to text/x-mbl),
reg-fil e isthe path to the file containing the request message, and

mai | cap-fil e isthe path to the mailcap file for the retrieval session.

The downloaded data will be routed according to the specifications in the mailcap file for
the retrieval session.

A separate Retriever session is needed for each type of data (gridded, observations,
satellite imagery).
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5 FORMATSFOR RETRIEVED DATA

All data retrieved by METCAST are enclosed in a MIME wrapper, which is used to
determine the processing to be performed on the data per the mailcap specification, and is
removed by the METCAST Retriever during processing. The sections below deal the
format(s) in which each type of data are provided.

5.1 DEALING WITH GRIDDED DATA

Two-dimensional grids are downloaded in the WMO Gridded Binary (GRIB) format,
specified in WMO-386, Volume 1.2. GRIB is an efficient vehicle for transmitting large
volumes of gridded data to automated centers over high-speed telecommunication lines
using modern protocols. By packing information into the GRIB code, messages (or
records - the terms are synonymous in this context) can be made more compact than
character oriented bulletins, which will produce faster computer-to-computer
transmissions. GRIB can equally well serve as a data storage format, generating the same
efficiencies relative to information storage and retrieval devices.

Each GRIB record intended for either transmission or storage contains a single parameter
with values located at an array of grid points, or represented as a set of spectral
coefficients, for a single level (or layer), encoded as a continuous bit stream. Logical
divisions of the record are designated as "sections', each of which provides control
information and/or data. A GRIB record consists of six sections, two of which are
optional:

(0)  Indicator Section

(1)  Product Definition Section (PDS)

(2)  Grid Description Section (GDS) - optional
(3) Bit Map Section (BMS) - optional

(4)  Binary Data Section (BDS)

(5) 7777 (ASCI Characters)

The Guide to WMO Binary Code Forms, Part 2, contains a detailed description of the
GRIB format. This document will not deal with the actua decoding of the GRIB files,
except to mention that there are several GRIB decoders available.

A typical mailcap entry for dealing with GRIB data might be:

application/x-grib,; copy %
"of area}\ \ %4 Par Nane} "% Model } "% Lab} "% Ti tl e} "% Land} "% Hi LC} "% Dat a} "%
{Units} "% LCV} "% HCV} "% | nt v} "% CenV} "% ModType} ~% Dat avbd} "% Sort } "% P
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arl d} "% Layer} "% Ht } 94 XRes} "% YRes} "% Cent er | d} *% SubCent er | D} *% Pr oce
ssl d} "% Gri dl D} % Epoch} ~% TAU_REQUESTED} ~% TAU_DEL| VERED} . gri b"
<end>process the GRIB fil es</end>

Here the initial portion copies the data to a file with a complex name that includes the
area name, parameter name, model name, and other information about the data and ends
in a.grib extension. Once this is done, the programmer could do further processing by
placing commands between the <end> and </end> tags.

5.2 DEALING WITH OBSERVATION DATA

Meteorological and oceanographic observations, and certain types of bulletins
(SIGMETS, JOTS warnings, and Tropical Cyclone Warnings, for example) are
transmitted by the METCAST server in an Extensible Markup Language (XML )-based
format called Weather Observation Markup Format (OMF). OMF preserves the original
text of each observation or bulletin, and aso includes information decoded from the
observation/bulletin and other metadata concerning the message (). OMF is described in
the paragraphs below.

52.1 OMF Rationale

Wesather Observation Markup Format is an application of XML to describe a particular
kind of documents. weather observation reports.

Wesather observations are reported in avariety of formats: FM 15- X Ext. METAR, FM 16-
X Ext. SPECI, FM 51-X Ext. TAF, etc. These reports constitute AWDS, NWS etc.
feeds. Unfortunately, these formats are rather unsuitable for serving of observation
information requested for a particular area of interest:

» Thereports refer to observation stations only by their call-signs or block-ids. A report
itself specifies neither the station’s location nor its full name. Every entity that
interprets the reports is supposed to possess the current copy of a Master Sation
library, which contains such static information about the stations. Although this
arrangement is well suited for processing of a massive feed, it is not convenient for a
client that is only interested in weather reports for a (relatively) small area. In this
case, the description of an observation station ought to be carried along with its
report, as an annotation.

* The standard AWN, NWS, WMO reports do not bear the complete timestamps:. the
time of an observation is recorded only in HHVMor DDHHMMformat, omitting the month
and the year. This makes the raw reports unsuitable for archival storage, record
keeping, trend processing, etc.

* Report consumers are frequently interested in derived quantities like cloud ceiling,
flight conditions, or humidity. These parameters can be computed from the data in the
report; however, the computation is sometimes not trivial, and often messy. It makes
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sense therefore for a server to compute the most popular derived parameters and serve
them along with the raw report data.

The intent of OMF therefore is annotation of weather reports. The reports should be
distributed as they are without any mangling. On the other hand, we would like to mark
them up with station information (location, name), and with a few derived parameters.
This document is to define the format of this markup.

OMF is an application of XML, and by its virtue, an application of SGML. SGML is
used extensively within DoD for documenting of various types of information (military

standards, procurement materials, service manuals). OMF brings weather observations
into the same fold.

Thus, the design goals of OMF are:

e Mark up (annotate) raw observation reports with additional description and
derived, computed quantities.

* Theraw report data must not be modified in any way, and should be conveniently
extractable (by simply stripping al the tags away).

e OMF must be concise. While providing useful annotations to a client, OMF
markup should not impose undue overhead on communication channels.

* It should be possible to extend the markup with additional annotations, without
affecting applications that do not use this information.

522  Structureof an OMF Document
The Observation Markup Format is an application XML. Thus its definition consists of
the various XML elements defined in this section. See the references section for
information on XML for further details.
The OMF contains the following elements:
* Reports- defines agroup of weather observation reports

» METAR for asingle METAR report

» SPECI for asingle SPECI report

* UAR for acombined Rawinsonde and Pibal Observation report

» BTSC for ocean profile data (temperature, salinity, current)

» SYN for asurface synoptic report from aland or sea station
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* Advisories - defines a collection of weather hazard warnings
» SIGMET - SIGnificant METeorological Information

» Forecasts - defines a set of weather forecasts
e TAF - Terminal Aerodrome Forecasts

* Messages - defines a set of plain-text bulletins.

The following sections define the major elements along with the minor elements that are
relevant to them. In each section, XML DTD declarations are provided for precise
definition of elements and attributes. The collection of XML DTD declarations found in
this specification can be arbitrarily extended to add new elements and attributes for new
enhancements.

Some of elements attributes are common. For compactness, they are defined in the
following special section.
5221 BasicAttributes

The following attributes provide basic annotation information. These attributes may (and
often must) be present in appropriate elements describing reports.

Table5-1. Basic Attributes of an Observation in OMF

Attribute Brief Description Format Description

TSt anp Time Stamp unsigned integer UTC time in seconds since the
Epoch, 00: 00: 00 Jan 1, 1970
UTC. This is the value returned by a
POSIX function ti me(2) .
Example:
Tstamp="937507702’

TRange Time Interval a string of form Timestamps are in seconds since the

"aaa, bbb",
where aaa and bbb
are unsigned integer
numbers specifying
the beginning and
the end timestamps
of the interval.

Epoch, 00: 00: 00 Jan 1, 1970
UTC. These are the values returned
by a POSIX functionti me(2).

Example:
Trange="937832400, 937915200’
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Table5-1. Basic Attributes of an Observation in OMF

Attribute Brief Description Format Description
Lat Lon Specification of a A string of a form The latitude and. longitude,
point on the globe | "aaa. bbb, respectively, of a point on the globe,

ccc. ddd", where | inwhole and fractional degrees. The
aaa. bbb and numbers are positive for Northern
ccc. ddd are signed | latitudes and Eastern longitudes, and
floating point negative for Southern latitudes and
numbers Western longitudes.

The range of the numbers is [-90.0,

90.0] for latitudes, (-180.0, 180.0] for

longitudes.

Example:

LatLon="32.433, -99.850’

Lat Lons Specification of a a string of a form A sequence of pairs of numbers,
sequence of "latl, lonl, each pair giving the latitude and
points on the lat2, |on2, longitude of a single point in the
globe latn, |onn" sequence, in whole and fractional

where each pair degrees.

(lat1,1onl, etc.) .

are signed floating See thde :_a:llt Lon attribute above for

point numbers more details.
Example:
LatLons="38.420, -111.125, 36.286, -
111.492, 36.307, -112.630, 37.700, -
113.223, 38.420, -111.125’

BBox Bounding box, A string of a form Specification of the bounding box for

which tells the
latitudal and the
longitudal spans of
an area of the
globe

"lat-N, lon-W
lat-S, lon-E",
where the lats
and | ons are signed
floating-point
numbers, in degrees

an area of interest. Herel at - Nis
the latitude of the Northern-most
point of the area, | at - Sis the
latitude of the Southern-most point,

| on- Wis the longitude of the
Western-most point of the area, and
| on- E is the Eastern-most longitude.

Itis required that | at - N>=1 at - S.
The left-lon (I on- W may however
be greater than the right-lon (I on-
E). For example, a range of
longitudes [ - 170, 170] specifies
the entire world but Indonesia. On
the other end, the range [ 170,

- 170] includes Indonesia only. By
the same token, [ - 10, 10] pertains
to a 21-degree longitude strip along
the Greenwich meridian, while

[ 10, - 10] specifies the whole globe
except for that strip.

Example:
Bbox='60.0, -120.0, 20.0, -100.0’
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Table5-1. Basic Attributes of an Observation in OMF

Attribute Brief Description Format Description
Bl d Station Unsigned integer WMO Block Station ID, or other
identification identifier for buoy or ship
group
SNare Call sign and full A string of the form The observing stations ICAO,
name of an "cccce, name", aircraft, or ship call sign, plus a plain-
observing station where ccccc are text station name (e.g. "KMRY,
the call letters of the | Monterey CA Airport”
§tation (I CAOstation Example:
id: 4 or 5 upper-case | sname="KYNL, YUMA (MCAS)’
letters, may be
omitted), nane is an
arbitrary string
describing the
station
El ev Elevation A non-negative Station elevation relative to sea level,
integer, or omitted if | in meters. This attribute may specify
unknown. a surface elevation of an observation
station, or an upper-air elevation for
an upper-air report.
Example:
Elev="16’

The XML Document Type Definition (DTD) entries for these attributes are shown below.

XML DTD for Basic Attributes

<IENTI TY
<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY
<IENTI TY
<IENTITY
<IENTITY
<IENTITY
<IENTI TY

% TSt anp-type " NMIOKEN' >

% TRange-type " CDATA">

% TStanp "TStanp %St anp-type; #REQUI RED' >
% TRange "TRange %I Range-type; #REQUI RED'>
% Lat Lon "Lat Lon CDATA #REQUI RED' >

% Lat Lons "Lat Lons CDATA #REQUI RED" >

% BBox- REQD " BBox CDATA #REQUI RED" >

% BBox- OPT "BBox CDATA #l MPLI ED" >

% Bld "Bld NMTOKEN #REQUI RED" >

% SName " SNane CDATA #REQUI RED' >

% El ev "El ev NMTOKEN #| MPLI ED' >

5222 TheReports Element

The Report s element is the container for METAR, SPECI, Synoptic (SYN), Upper Air
(UAR), and Bathythermograph (Temperature, Salinity, Current) (BTSC) reports. Its
only attribute isthe Tst anp attribute specified in Table 5-1.
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Usage Example:
<Reports Tstamp="937507640" >
<METAR ...>

</METAR>

</Reports>

Expanded OMF DTD for the Reports Element:
<IELEMENT Reports (METAR|SPEC>I|UAR|BTSC|SYN)*>
<IATTLIST Reports

Tstamp NMTOKEN #REQUIRED
>

5223 TheFor ecast s Element

The For ecast s element is a container for Terminal Aerodrome Forecasts (TAFs). Its
only attributeisthe Tst anp attribute defined in Table 5-1.

Usage Example:
<Forecasts Tstamp="937507640">
<TAF ...>

</TAF>

</Forecasts>

Expanded OMF DTD for the Forecasts Element:

<IELEMENT Forecasts (TAF)*>
<IATTLIST Forecasts

Tstamp NMTOKEN #REQUIRED
>

5224 The Advi sori es Element

The Advi sori es element is a container for various types of advisories, such as
Significant Meteorological Advisories (SIGMETS), Airmen’s Meteorological Information
(AIRMETS), and miscellaneous warnings, including JOTS warnings. Its only attribute is
the Tst anp attribute defined in Table 5-1.
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Usage Example:
<Advi sori es Tstanp="937507640">
<SIGMET ...>

</SIGMET>

</Advisories>

Expanded OMF DTD for the Forecasts Element:

<IELEMENT Advisories (SIGMET|AIRMET|WW)*>
<IATTLIST Forecasts

Tstamp NMTOKEN #REQUIRED
>

523 OMF Markup for Each Report Type

The subsections that follow specify the full OMF markup for each type of report. For
each report type, the expanded OMF DTD is aso provided. Appendix B provides the full
XML Document Type Definition for OMF.

5231 OMF Markup for Observationsin METAR Format

METAR reports (normally hourly observations) are contained within a
<Reports></Reports> container. The METAR element has the following attributes:

Table5-2. OMF Attributesfor METAR and SPECI Reports

Attribute Brief Description Format Description Req'd?
TStamp Time Stamp O See Table 5-1------------- > Yes
LatLon Station latitude and oo See Table 5-1------------- > Yes

longitude
BId Station Identification Unsigned integer WMO Block Station ID Yes
Group

SName Call sign and full e See Table 5-1------------- > Yes
name of an observing
station

Elev Station elevation e See Table 5-1------------- > No
Vis Visibility a number of meters, | Horizontal visibility in No

omitted, or a special | meters
token "INF"
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Table5-2. OMF Attributesfor METAR and SPECI Reports

Attribute Brief Description Format Description Req'd?
Ceiling Ceiling a number of feet, Ceiling in feet No
omitted, or a special
token "I NF"

The body of the METAR element contains the actual METAR report, as shown in the
examples below.

Example METAR Reports:

Shown below is a <Reports></Reports> container with three METAR reports. Note that
the attributes listed in Table 5-2 are contained within the <METAR ... > tag itself, while
the body of the report is contained between the <METAR ...> and </METAR> tags.

<Reports TStanp="937841512">

<METAR TSt anp='937841040' LatLon="37.350, -78.433 BId=' 724017’
SNane=" KFVX, FARWI LLE Elev="125" Vis="16100" Ceiling="|NF >

KFVX 2015247 AUTO 22007KT 10SM CLR 23/16 A3003 RWK AOL</ METAR>
<METAR TSt anp="937840920' LatLon="39.083, -77.567 BId="724055
SNane=' KIYO, LEESBURG GODFREY' El ev="119" Vis='16100" Ceiling="1NF >
KJYO 2015227 AUTO 20010Gl4KT 10SM CLR 23/16 A3001 RWK AQOL</ METAR>
<METAR TSt anp=' 937839600’ LatLon="25.050, -77.467 BId=" 780730’
SName=" MYNN, NASSAU | NTL Al RPORT" Elev="7" Vis="INF Ceiling=" 1800 >
MYNN 201500Z 14010KT 9999 BKNO18 BKN10O 29/ 27 A2992</ METAR>

</ Report s>

Expanded OMF DTD for the METAR element:

<! ELEMENT METAR (#PCDATA) >
<! ATTLI ST METAR

Tstamp NMTOKEN #REQUI RED
Lat Lon CDATA #REQUI RED
Bl d NMTOKEN #REQUI RED
SNane CDATA #REQUI RED
El ev NMTOKEN #| MPLI ED
Vis NMTOKEN #| MPLI ED
Ceiling NMTOKEN #| MPLI ED

>

5232 OMF Markup for SPECI Observations

Special observations are reported in the SPECI element, which is exactly synonymous in
structure to the METAR element described above. The attributes are listed in Table 5-2.

Example SPECI Reports:

This example shows a <Reports></Reports> container containing two SPECI
observations. Note that the attributes listed in Table 5-2 are contained within the

Page 45 19 November 1999



fnmoc_metcast_pg

<SPECI... > tag itself, while the body of the report is contained between the <SPECI ...

and </SPECI> tags.

<Reports TStanp="937841512">

<SPECI TStanp='937841040' LatlLon="41.783, -80.700" BId=' 725256’

SNanme=" KHZY, ASHTABULA' Elev="281" Vis="1610" Ceiling="2300" >

KHzZY 201524z AUTO 20004KT 1SM +RA BR FEWO03 BKN023 OVC028 15/14 A2991
RWK A2 P0013 TSNO</ SPECI >

<SPECI TStanp='937841040" LatlLon="41.933, -72.683 BId=' 725080’

SNane=" KBDL, HARTFORD/ BRADLEY' El ev="60" Vis='16100" Ceiling="3000" >
KBDL 2015247 18012Gl5KT 10SM BKNO30 OVC036 21/14 A3005 RMK AO2</ SPECI >
</ Report s>

Expanded OMF DTD for the SPECI Element:

<! ELEMENT SPECI (#PCDATA) >
<! ATTLI ST SPECI

Tst anp NMTOKEN #REQUI RED
Lat Lon CDATA #REQUI RED
Bl d NMTOKEN #REQUI RED
SNane CDATA #REQUI RED
El ev NMTOKEN #| MPLI ED
Vi's NMTOKEN #| MPLI ED
Ceiling NMTOKEN #| MPLI ED

>

5233 OMF Markup for Synoptic (SYN) Observations

Observations in the WMO SYNOP (FM-12), SYNOP SHIP (FM-13), and BUOY (FM-

18) formats are contained in OMF in the SYN element. SYN elements are in turn
contained within a <Reports></Reports> container. The SYN element is itself a

container for the SYID, SCODE, SYG, and SYSEA elements described below.
The attributes for the SYN element are shown in Table 5-3 below.

Table5-3. OMF Attributesfor the SYN Element

Attribute Brief Description Format Description Req'd?
TStamp Time Stamp O See Table 5-1------------- > Yes
LatLon Station latitude and e See Table 5-1------------- > Yes

longitude
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Table5-3. OMF Attributesfor the SYN Element

Attribute

Brief Description Format Description

Req’'d?

Bld

WMO Block Station String For a buoy or other
Number observation platform, this
id is a combination of a
WMO region number,
subarea number (per
WMO Code Table 0161),
and the buoy type and
serial number. This
information is reported in
Section 0 of a synoptic
report.

If Section 0 contains a call
sign rather than a
numerical id (as typical
with FM 13 SHIP reports),
the BI d attribute is
computed as

i toa( 1000009 + hc)
% 2730, where hc is a
numerical representation
of the call letters
considered as a number in
radix 36 notation. For
example, "0000" hashes
to 0, and "ZZZZ" hashes to
1,679,615. Note this
formula makes the Bl d
attribute a unique numeric
identifier for the station.

Yes

SName

Call sign and full name oo See Table 5-1--------mm--- >
of an observing station

Yes

Elev

Station elevation Sommmmeee- See Table 5-1------------- >

No

Title

Report title String Title defining type of
report: AAXX (FM-12),
BBXX (FM-13), or ZZYY
(FM-18)

Yes

Stype

Station type String Type of station; automated
(AUTO) or manned
(MANN); defaults to
MANN

No

Page 47 19 November 1999




fnmoc_metcast_pg

Expanded OMF DTD for the SYN Element:

<l ELEMENT SYN (SYI D, SYCODE?, SYG?, SYSEA?)>
<I ATTLI ST SYN

TSTAWP NMTOKEN #REQUI RED
Lat Lon CDATA #REQUI RED
Bl d NMTOKEN #REQUI RED
SNane CDATA #REQUI RED
El ev NMTOKEN #| MPLI ED
Title ( AAXX| BBXX| ZZYY) #REQUI RED
SType (AUTO MANN) " MANN'

>

52331 TheSYI D Element

The SYI D element annotates identification and position data, which constitute Section O

of the WMO code forms FM-12, -13, and -18. The WS attribute of this element provides
information on instruments and measurement procedures that were used to perform the
observation. The body of Section 0 of the report is contained between the <SYID...> and
</SYID> tags.

Attributes:

WS Indicator for wind speed units and instrument certificatiofy;™1", "3", "4", or
omitted, where:
0 means wind speed is estimated, in m/s;
1 means wind speed is measured, in m/s;
3 means wind speed is estimated, in knots;
4 means wind speed is measured, in knots

Expanded OMF DTD for the SYID Element:

<! ELEMENT SYI D (#PCDATA) >
<! ATTLI ST SYI D

WS (0| 1| 3|4)  # MPLI ED
>

Usage Example:

<SYI D Ws=" 1’ >20171 99398 70666</ SYI D>

5.2.3.3.2 The SYCODE Element

The SYCODE element marks up those tokens of the original message that are unparsed or
cannot be parsed. Currently Sections 4 and 5 of synoptic reports, which contain regional
or national-specific codes, are not parsed. Occasionally some of report's data cannot be
parsed because they were wrongly encoded or garbled during transmission.

Regardless of the reason, the unparsed parts of a report are thus clearly identified so an
application may attempt to extract or salvage whatever information possible. The present
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markup format does not correct or modify these unparsed pieces, and does not annotate
them any further. The unparsed tokens identified by a SYCODE element always occur at
the very end of a report. This implies that there may be at most one SYCODE el ement

within asingle SYN report.

The SYCODE element has no attributes.

OMEF DTD for the SYCODE Element:

<! ELEMENT SYCODE ( #PCDATA) >

Usage Example:

<SYCODE>/ 3606 10288 20241 40123 51011 91650 22200 00294 10702 70008 333
91208 555 11064 22067 31632 43408 61649 356064 354063 351059 347058
350057 346053</ SYCODE>

5.2.3.3.3 The SYGElement

The SYG element describes the basic set of meteorological conditions. The body of the
element is Section 1 and Section 3 (if present) from the origina report. Element’s
atributes spell out most of this information in "plain text". Some of this information
(mostly some climatic data, and regional and special codes) is not decoded.

Table5-4. OMF Attributesfor the SYG Element

Attribute Brief Format Description Req'd?
Description

T Air positive, zero, or Air temperature in degrees No
Temperature negative number Celsius

TD Dew point positive, zero, or Dew point temperature in degrees No
temperature negative number Celsius

Hum Relative non-negative Relative humidity in per cent No
humidity number

Tmm Extreme a string of a form Minimum and maximum No
temperatures | "mmm MMM or temperatures (degrees Celsius)
over the last omitted over the last 24 hours
24 hours

P Station positive number Atmospheric pressure at station No
pressure level, in hectoPascals

PO Sea level positive number Atmospheric pressure at station, No
pressure reduced to sea level, in hPa

Pd Pressure String of form Pressure tendency during the 3 No
tendency "dddd", or omitted hours preceding the observation

Vis Visibility Number of meters, | Horizontal visibility in meters No

omitted, or a
special token "l NF"
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Table5-4. OMF Attributesfor the SYG Element

Attribute

Brief
Description

Format

Description

Req’'d?

Ceiling

Ceiling

Number of feet,
omitted, or a
special token "l NF"

Ceiling in feet

No

Wind

Wind speed
and direction

String of form
"nnn, mmM'or
omitted

nnn is a true direction from which
the wind is blowing, in degrees, or
VARf " the wind is variable, or all
directions or unknown or waves
confused, direction
indeterminate." This is an integer
number within [ 0, 360) , with O
meaning the wind is blowing from
true North, 270 stands for the
wind blowing from due West.
Normally this number has a
precision of 10 degrees.

nmis the wind speed in meters
per second.

No

Past and
present
weather
conditions and
phenomena

String of four digits,
"NOSI G', or
omitted

See WMO-306, Code tables 4677
and 4561 for the meaning of the
four digits. This attribute is coded
as "NOSI G' if there is no
significant phenomenon to report.
The attribute is omitted if not
observed or data is not available
(see i 4 indicator, Code table
1860).

No

Prec

Precipitation
amount

String of form
"nnn, hh"or"" or
omitted

nnn is the amount of precipitation
which has fallen during the period
preceding the time of observation.
The precipitation amount is a non-
negative decimal number, in mm.
hh is the duration of the period in
which the reported precipitation
occurred, in whole hours. This
attribute is encoded as " " if no
precipitation was observed. The
attribute is omitted if unknown or
not available (see i i indicator,
Code table 1819). Sea stations
typically never report

precipitation.

No
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Table5-4. OMF Attributesfor the SYG Element

Attribute Brief Format Description Req'd?
Description
Clouds Amounts and | String of five The first digit is the total cloud No

types of cloud | symbols "t pl mh"
cover or omitted

cover in octas (Code table 2700).
The second digit is the cloud
cover of the lowest clouds, in
octas. The other three symbols
are types of low, middle, and high
clouds, resp. See WMO-306
Code tables for more details.

Usage Example:

<SYG T="14.5 TD="11.7

PO="1015. 3’

/3101 10145 20117 40153 51011 91750</ SYGC

OMF DTD for the SYG Element:

<! ELEMENT SYG (#PCDATA) >
<I ATTLI ST SYG

T NMIOKEN
TD NMIOKEN
Hum NMTOKEN
Trmm CDATA

P NMTOKEN
PO NMIOKEN
Pd NMTIOKENS
Vis NMTOKEN
Ceiling NMTOKEN
W nd CDATA
Wk CDATA
Prec CDATA
C ouds CDATA

>

5.2.3.34 The SYSEAElement

#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED

Pd="1 1.1

W nd="310, 1'>46///

The SYSEA element reports information on sea surface conditions -- in both raw and
decoded formats. It is present only when annotating SHIP and BUQY reports. The body
of the element is the encoded information about sea conditions exactly as it appears in the
raw report, Section 2. A number of attributes present parameters in a fully-decoded, self-
contained format. Although al of Section 2 of the original report is carried in a SYSEA

element, not al of it is decoded.
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Table5-5. OMF Attributesfor the SYSEA Element

Attribute Brief Format Description Req'd?
Description
T Sea surface Positive, zero, or Sea surface temperature in No
temperature negative number degrees Celsius
Wave Sea wave period | String of form pp is the period of wind waves No
and height "pp, hh"or in seconds.
mitt . . .
omitted hh is the height of wind waves,
in meters.
If a report carries both
estimated and measured wind
wave data, the instrumented
information is preferred.
SDir Ship’s course String of form nnn is a true direction of No

and speed

"nnn, ' or
omitted.

resultant displacement of the
ship during the three hours
preceding the time of
observation. The number is in
degrees, or VARIf "variable, or
all directions or unknown or
waves confused, direction
indeterminate." This is an
integer number within

[ 0, 360), with 0 meaning the
ship has moved towards the
true North; 270 means the ship
has moved to the West.
Normally this number has a
precision of 45 degrees.

nmis the average speed made
good during the three hours
preceding the time of
observation, in meters per
second.

Usage Example:

<SYSEA T=

20.1

Wave='3, 1.5

OMEF DTD for the SYSEA Element:

<! ELEMENT SYSEA (#PCDATA) >
<! ATTLI ST SYSEA

T
Wave
SDi r

NMTOKEN #| MPLI ED
CDATA #| MPLI ED
CDATA #| MPLI ED

SDir="90, 7.5’ >22223 02201 20303</ SYSEA>
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5.2.3.3.5 Synoptic Report Examples

This example shows two synoptic reports, one from a buoy (title ZZYY) and one from a
ship (title BBX X).

<Reports TStamp="937854711">

<SYN Titl e=" Z2ZYY TSt anp=" 937839600’ Lat Lon="42. 359, -51.762’
Bl d=" 44627’
SName=', ' SType=" AUTO >

<SYI D>20099 1500/ 742359 051762 6112/ </ SYI D>

<SYCODE>444 2012/ 20099 1215/ </ SYCODE>

<SYG PO=’1027.2" Pd="2 0.9 douds="0////">11119 0///] 30272 40272
52009</ SYG

<SYSEA T='20. 0’ >22219 00200</ SYSEA>

</ SYN>

<SYN Ti tl e=’ BBXX TSt anp=" 937850400’ Lat Lon="33. 600, -71. 700
Bl d=' 2186329’

SNane=" PFDC, ' SType=" MANN >

<SYI D Ws=' 0’ >20180 99336 70717</ SYI D>

<SYCODE>310// 41008 80210</ SYCODE>

<SYG T="26.1 TD="18. 6’ PO="1014. 8 Pd="7 -2.5 Vi s=’' 20000’
Cei ling="900" Wnd="60, 8 WK='0211" dd ouds='52252'>41498 50608 10261
20186 40148 57025 70211 82252</ SYG>

<SYSEA T='26.0" Wave='4, 1.5 SDir= 225, 7.5 >22253 00260 20403</ SYSEA>

</ SYN>

</ Report s>

5234 OMF Markup for Upper Air Reports

The UAR element defines one particular combined Rawinsonde and Pibal observation
report. Its main contents are a sequence of UALEVEL elements that describe a set of
weather conditions at particular vertical atmospheric pressure levels.

Raw rawinsonde observation reports are highly unsuitable for any further processing or
even human analysis. Not only is the information spread through several parts, which are
delivered in separate messages; the information is also encoded; without an extensive set
of code tables (Appendix E-1ll of FMH-3) the data are inaccessible. The OMF markup
aims to aid processing and understanding of a report by annotating the raw data with
decoded quantities (pressure, temperature, dew point depression, wind vector) in
conventional and self-evident units. Furthermore, a reference to an observation station is
annotated with the station’s full name, location and elevation; time stamps are aways
presented in EPOCH seconds.

The OMF markup described in this document only annotates the raw text of Rawinsonde
and Pibal Observation reports, without altering them or omitting a single character. An
annotated UAR report combines all four possible parts of the original report (as well as
accompanying Pibal reports if applicable) and presents the levels in alogical sequence.
The markup contains explicit "pointers’ that refer back to originating parts. Thus it is
always possible to reconstruct the origina messages of a raw report. In case of a coding
or transmission error, the corresponding data are marked with a specific tag. It is up to an
application then to try to correct the error and salvage whatever data it can.
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The UAR element is a container for UAPART, UAID, UACODE, and UALEVELS
elements, and isitself contained within a <Reports></Reports> container.

The UAR element takes the following attributes, all specified in Table 5-1:

e TStanp Time Stamp (epoch seconds)

e LatLon Latitude and longitude of reporting station

e Bld WMO Block Station Number

* SNane Station name

* Elev Station elevation. In cases where the Master Station List contains

more than one € evation for a station, this attribute will contain the
Upper Air elevation for UAR reports.

All of the elements except El ev are required.

Expanded OMF DTD for the UAR Element:
<! ELEMENT UAR (UAPART+, UAID*, UACODE*, UALEVELS)>

<I ATTLI ST UAR

Tst anp NMTOKEN #REQUI RED
Lat Lon CDATA #REQUI RED
Bl d NMTOKEN #REQUI RED
SName CDATA #REQUI RED
El ev NMTOKEN #| MPLI ED

>

52341 The UAPART Element

The UAPART element identifies a part of a combined Rawinsonde/Pibal observation. The
results of an upper-air observation are reported in up to four separate messages;, a
rawinsonde report may also be accompanied by related pilot balloon reports (which may
include four parts as well). Each part included in the merged UAR will have a separate
UAPART; there may be many UAPARTSs for a given sounding.

The body of the element contains the YYGE 4 group from Section 1 of Part A or Part C
of a rawinsonde report, or the YYGGa, group from Section 1 of of Part B or Part D of a
rawinsonde report or al Parts of a PILOT report. The YYGQ3 4 portion of the group
identifies the day of the month (YY) and hour of the day (GMT) (GG) of the sounding.
The | 4 parameter identifies the hundreds (Part A) or tens (Part C) of hectopascals of
pressure relative to the last standard isobaric surface for which wind is reported (WMO-
306, Code Table 1734). The a, parameter identifies the type of measuring equipment
used for winds (WM O-306, Code Table 0265).
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The only parameter for the UAPART element is i d, which identifies the report type.
Vauesare:

« TTAA, TTBB, TTCC, TTDD for Parts A, B, C, and D, respectively, of a TEMP
(FM-35) report,

* UUAA, UUBB, UUCC, UUDD for Parts A, B, C, and D, respectively, of a TEMP
SHIP (FM-36) report,

* PPAA, PPBB, PPCC, and PPDD for Parts A, B, C, and D, respectively, of a PILOT
(FM-32) report, and

* QQAA, QQBB, QQCC,and QQDD for Parts A, B, C, and D, respectively of aPILOT
SHIP (FM-33) report.

Usage Examples:

The following contains the UAPARTSs for a single sounding:

<UAPART i d=" TTAA >7018/ </ UAPART>
<UAPART i d=" TTAA >7018/ </ UAPART>
<UAPART i d=" TTAA >7018/ </ UAPART>
<UAPART i d=" TTBB' >70180</ UAPART>
<UAPART i d=" TTBB' >70180</ UAPART>
<UAPART i d=" TTCC >7018/ </ UAPART>
<UAPART i d=" TTCC >7018/ </ UAPART>
<UAPART i d=" TTDD >7018/ </ UAPART>
<UAPART i d=" TTDD >7018/ </ UAPART>

OMF DTD for the UAPART Element:
<! ELEMENT UAPART (#PCDATA) >

<I ATTLI ST UAPART

id NMIOKEN #REQUI RED
<

5.2.3.4.2 The UAI DElement

The UAI D element provides more details about conditions and circumstances under
which a particular rawinsonde observation was carried out. Specifically, this element
provides data on the particular sounding and tracking system used, precise time of the
observation, and, optionally, the sea-surface temperature. The body of the ual D element
Is two or three words that constitute Section 7 of a report (the words that follow the
section identifier 31313).

The only parameter for the UAI D element is Ref , a reference identifier specific to the
part of the message from which this UAI D element was taken. This same Ref is aso
used in the UACODE and UALEVELS eements, and provides a way to relate these
elements to the message part from which they came.
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Usage Example:

<UAI D Ref =" TTBB' >45202 81723</ UAl D>

OMF DTD for the UAID Element:

<! ELEMENT UAI D (#PCDATA) >
<I ATTLI ST UAI D

Ref NMTOKEN #REQUI RED
>

5.2.3.43 The UACODE Element

The UACODE element marks up those tokens of the original message that are unparsed or
cannot be parsed. Currently Sections 8, 9 and 10 of a rawinsonde report, and Sections 4, 5
and 6 of a piba report are not parsed. These sections either contain regional codes, or
specify levels that do not have any attributed pressure value. See Appendices E-I and E-II
of FMH-3 for more details.

Occasionally some of a report’s data cannot be parsed because they were wrongly
encoded or garbled during transmission.

Regardless of the reason, the unparsed parts of a report are preserved in the UACODE
element and clearly identified so an application may attempt to extract or salvage
whatever information possible. The present markup format does not correct or modify
these unparsed pieces, and does not annotate them any further. The unparsed tokens
identified by an UACCODE element always occur at the very end of a part referred to by a
Ref attribute. Thisimplies that there may be at most one UACODE element referring to a
particular part. As a UAR element however may include several UAPARTS, there may be
several UACODE el ements within a single UAR report.

The UACODE element’s only attribute is Ref , which provides a reference to the part of
the report from which the unparsed data were taken.

Usage Examples:

<UACCDE Ref =" TTAA' >51515 10142 10194 ///// [/ </ UACODE>
<UACCDE Ref="TTBB' >41414 00900 51515 10142 10150</ UACODE>
<UACODE Ref =" TTCC >88999</ UACCDE>

<UACCDE Ref=' TTDD >51515 10150</ UACODE>

OME DTD for the UACODE Element:

<! ELEMENT UACODE ( #PCDATA) >
<! ATTLI ST UACODE

Ref NMTOKEN #REQUI RED
>
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52344 The UALEVELSElement

This element contains a sequence of UALEVEL elements, each of which contains data for
a particular vertical atmospheric level. The sequence of UALEVELSs is ordered in
descending order with respect to the levels pressures. Certain pressure levels -- for
example, surface, tropopause, or maximum wind -- can be described in several parts of
the original observation report. Therefore, there may be several UALEVELS corresponding
to exactly the same pressure value. The other attributes of these levels may be identical as
well, or may differ. It is up to an application to choose the most appropriate values.

The UALEVELS element has no attributes, but merely serves as a container for UALEVEL
elements.

Usage Example:

This example shows a UALEVELS container holding all UALEVEL elements for a single
sounding.

<UALEVELS>

<UALEVEL Ref="TTAA" P="1008.0" H="SURF T='26.2" DP="4.3 Wnd=" 130,
2’ >99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTAA" P="1008.0" H="SURF T='26.2" DP="4.3 Wnd=" 130,
2’ >99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTAA" P="1008.0" H="SURF T='26.2" DP="4.3 Wnd=" 130,
2’ >99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTBB P="1008. 0’ H=" SURF’ T="26.2 DP="4. 3’ >00008
26243</ UALEVEL>

<UALEVEL Ref="TTBB P="1008. 0’ H=" SURF’ T="26.2 DP="4. 3’ >00008
26243</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0" H="83 T='25.6" DP="4.1" Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0" H="83 T='25.6" DP="4.1" Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0° H="83 T="25.6" DP="4.1 Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTBB P='947.0" T='21.4" DP="1.5">11947 21415</ UALEVEL>
<UALEVEL Ref="TTBB P='947.0" T='21.4" DP="1.5">11947 21415</ UALEVEL>
<UALEVEL Ref="TTBB' P='933.0" T='22.6" DP='5.0'>22933 22650</ UALEVEL>
<UALEVEL Ref="TTBB' P='933.0" T='22.6" DP='5.0'>22933 22650</ UALEVEL>
<UALEVEL Ref="TTAA" P="925.0" H="765 T='22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>

<UALEVEL Ref="TTAA" P="925.0" H="765 T='22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>

<UALEVEL Ref="TTAA P="925.0" H="765 T=22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>

<UALEVEL Ref="TTAA" P="850.0" H="1496" T="17.2° DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTAA" P="850.0" H="1496" T='17.2" DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTAA" P="850.0" H="1496" T="17.2° DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTBB P='820.0" T='15.0" DP='1.0’ >33820 15010</ UALEVEL>
<UALEVEL Ref="TTBB P='820.0" T='15.0" DP="1.0'>33820 15010</ UALEVEL>

Page 57

19 November 1999



fnmoc_metcast_pg

<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTBB P='700.0" T='7.2" DP='0.8 >44700 07208</ UALEVEL>
<UALEVEL Ref="TTBB' P='700.0" T='7.2" DP="0.8 >44700 07208</ UALEVEL>
<UALEVEL Ref="TTBB P="682.0" T='6.8 DP="3.7 >55682 06837</ UALEVEL>
<UALEVEL Ref="TTBB P='682.0" T='6.8 DP="3.7 >55682 06837</ UALEVEL>
<UALEVEL Ref="TTBB P='657.0" T='6.2" DP='3.7 >66657 06237</ UALEVEL>
<UALEVEL Ref="TTBB P='657.0" T='6.2" DP='3.7 >66657 06237</ UALEVEL>
<UALEVEL Ref="TTBB P="590.0" T='1.4" DP="3.2 >77590 01432</ UALEVEL>
<UALEVEL Ref="TTBB P="590.0" T="1.4" DP="3.2 >77590 01432</ UALEVEL>
<UALEVEL Ref="TTBB' P='553.0" T='-1.4" DP='0.4' >88553 01504</ UALEVEL>
<UALEVEL Ref="TTBB' P='553.0" T='-1.4" DP='0.4' >88553 01504</ UALEVEL>
<UALEVEL Ref="TTAA" P="500.0" H="5840" T='-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTAA" P="500.0" H="5840" T=-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTAA" P="500.0" H="5840" T='-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTBB P="470.0" T='-7.2" DP="1.0">99470 07310</ UALEVEL>
<UALEVEL Ref="TTBB' P='470.0" T='-7.2" DP="1.0">99470 07310</ UALEVEL>
<UALEVEL Ref="TTBB P='415.0" T='-12.2" DP="4.3'>11415 12343</ UALEVEL>
<UALEVEL Ref="TTBB P='415.0" T='-12.2" DP="4.3'>11415 12343</ UALEVEL>
<UALEVEL Ref="TTAA" P="400.0" H="7570° T="-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTAA" P="400.0" H="7570° T='-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTAA" P="400.0" H="7570° T="-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTBB P="383.0" T='-17.0" DP="9.0'>22383 17159</ UALEVEL>
<UALEVEL Ref="TTBB P="383.0" T='-17.0" DP='9.0'>22383 17159</ UALEVEL>
<UALEVEL Ref="TTBB P='347.0" T='-23.6" DP="4.7 >33347 23747</ UALEVEL>
<UALEVEL Ref="TTBB P='347.0" T='-23.6" DP="4.7 >33347 23747</ UALEVEL>
<UALEVEL Ref="TTBB P='312.0" T='-26.8 DP="3.8 >44312 26938</ UALEVEL>
<UALEVEL Ref="TTBB P="312.0" T='-26.8 DP="3.8 >44312 26938</ UALEVEL>
<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" Wnd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" Wnd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" W nd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA" P="250.0" H="10960" T='-38.6" DP="4.5" W nd=" 230,
20’ >25096 38745 23039</ UALEVEL>

<UALEVEL Ref="TTAA" P='250.0" H="10960" T='-38.6" DP="4.5" Wnd=" 230,
20’ >25096 38745 23039</ UALEVEL>

<UALEVEL Ref="TTAA" P="250.0" H="10960" T='-38.6" DP="4.5" W nd=" 230,

20’ >25096 38745 23039</ UALEVEL>

<UALEVEL Ref="TTBB P='250.0" T=-38.6
<UALEVEL Ref="TTBB P='250.0" T=-38.6
<UALEVEL Ref="TTAA" P="200.0" H=" 12450
22’ >20245 51550 23044</ UALEVEL>
<UALEVEL Ref="TTAA" P="200.0’
22' >20245 51550 23044</ UALEVEL>

DP=" 4.5’ >55250 38745</ UALEVEL>

DP=" 4.5’ >55250 38745</ UALEVEL>
T="-51.4" DP="5.0" Wnd=" 230,

H=" 12450° T='-51.4

DP="5.0" Wnd="230
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<UALEVEL Ref="TTAA" P="200.0" H="12450" T='-51.4" DP="5.0" Wnd=" 230,
22' >20245 51550 23044</ UALEVEL>
<UALEVEL Ref="TTAA" P="150.0" H="14250" T='-68.0" DP="5.0" W nd=" 255,
20’ >15425 68150 25539</ UALEVEL>
<UALEVEL Ref="TTAA" P="150.0" H="14250" T='-68.0" DP="5.0" Wnd=" 255,
20’ >15425 68150 25539</ UALEVEL>
<UALEVEL Ref="TTAA" P="150.0" H="14250" T='-68.0" DP='5.0" Wnd=" 255,
20’ >15425 68150 25539</ UALEVEL>

<UALEVEL Ref="TTBB' P="141.0" T='-70.8 =" 4.9 >66141 70949</ UALEVEL>
<UALEVEL Ref="TTBB' P="141.0" T=-70.8 =" 4.9 >66141 70949</ UALEVEL>
<UALEVEL Ref="TTBB P='127.0" T='-70.2" DP="6.0">77127 70356</ UALEVEL>
<UALEVEL Ref="TTBB' P="127.0" T=-70.2 =" 6. 0" >77127 70356</ UALEVEL>
<UALEVEL Ref="TTBB' P='105.0" T='-78.6 =" 6. 0’ >88105 78756</ UALEVEL>
<UALEVEL Ref="TTBB' P='105.0" T=-78.6 =" 6. 0’ >88105 78756</ UALEVEL>
<UALEVEL Ref="TTAA" P="100.0" H-="16620" T='-80.4" DP="6.0" Wnd=" 280,

8’ >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H-="16620" T='-80.4" DP="6.0" Wnd=" 280,
8 >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="16620° T='-80.4" DP="6.0" W nd=" 280,
8’ >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTBB P='100.0" T='-80.4" DP='6.0">99100 80556</ UALEVEL>
<UALEVEL Ref="TTBB P="100.0" T='-80.4" DP='6.0">99100 80556</ UALEVEL>
</ UALEVELS>

OMF DTD for the UALEVEL S Element:

<! ELEMENT UALEVELS (UALEVEL*) >

52345 The UALEVEL Element

The UALEVEL element conveys detailed information about one particular vertica level
of the sounding (an isobaric level, surface, tropopause, level of maximum wind, etc.) - in
both raw and decoded formats. The body of the element is encoded information about a
level exactly as it appeared in one particular part of a report. A required P attribute tells
the pressure value of a UALEVEL element; arequired Ref element points to a part of the
original rawinsonde or pibal message that carried these encoded data. Together, P and
Ref attributes identify a UALEVEL. As mentioned above, one P attribute may not be
enough as some pressure levels may be described in several parts of areport - in identical
or different terms. To uniquely identify a UALEVEL one aso has to heed a H attribute:
For example, if the maximum wind level happens to coincide with one of the standard
pressure levelsin Part TTAA, there will be two UALEVEL elements with identical values
of P and Ref attributes.

The attributes for the UALEVEL element are shown in Table 5-6.
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Table5-6. OMF Attributesfor the UALEVEL Element

Attribute Brief Format Description Req'd?
Description
Ref Reference to String - "TTAA", Reference to the part of the Yes
sounding Part | "TTBB", etc. sounding from which the level
data were derived
P Pressure positive number Atmospheric pressure at Yes
sounding level, in hectoPascals
H Geopotential Non-negative number | Geopotential height of the No
height of geopotential reported level, or a special
meters, or 'SURF’ for | height indicator
surface, 'TROP’ for
tropopause, 'MAXW'’
for level of maximum
winds, ' MAXWTOP’
for maximum wind
level at the top of the
sounding, or omitted
T Air positive, zero, or Air temperature in degrees No
Temperature negative number Celsius at the reported level
DP Dew point positive, zero, or Dew point temperature in No
temperature negative number degrees Celsius at the reported
level
Wind Wind speed String of form "nnn, nnn is a true direction from No

and direction

mi' or "nnn, nm
bbb" or "nnn, mMm
,aaa"or"nnn, mm
bbb, aaa"or
omitted

which the wind is blowing, in
degrees, or VARIf " the wind is
variable, or all directions or
unknown or waves confused,
direction indeterminate." This is
an integer number within

[ 0, 360), with 0 meaning the
wind is blowing from true North,
270 stands for the wind blowing
from due West. Normally this
number has a precision of 10
degrees.

nmis the wind speed in meters
per second.

If specified, bbb stands for the
absolute value of the vector
difference between the wind at
a given level, and the wind 1
km below that level, in meters
per second. The number aaa if
given is the absolute value of
the vector difference between
the wind at a given level, and
the wind 1 km above that level,
in meters per second.
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Usage Examples. See Section 5.3.3.4.4.

OMF DTD for the UALEVEL Element:

<! ELEMENT UALEVEL (#PCDATA) >
<I'ATTRI B UALEVEL

Ref NMTOKEN #REQUI RED
P NMTOKEN #REQUI RED
H NMIOKEN #| MPLI ED
T NMIOKEN #| MPLI ED
DP NMIOKEN #| MPLI ED
W nd CDATA #| MPLI ED

>

5.2.34.6 Exampleof a Complete UAR Report

<UAR TSt anp=" 937850400 LatLon="27.700, -82.400" BId="722100

SNanme=" KTBW TAMPA BAY AREA' El ev='12'>

<UAPART i d=" TTAA >70181</ UAPART>

<UAPART i d=" TTAA >70181</ UAPART>

<UAPART i d=" TTAA >70181</ UAPART>

<UAPART i d=" TTBB' >70180</ UAPART>

<UAPART i d=" TTBB' >70180</ UAPART>

<UAI D Ref =" TTBB' >45202 81702</ UAl D>

<UAI D Ref =" TTBB' >45202 81702</ UAI D>

<UACODE Ref = TTAA' >51515 10164 00002 10194 14523 16523</ UACODE>

<UACODE Ref = TTAA' >51515 10164 00002 10194 14523 16523</ UACODE>

<UACODE Ref = TTAA' >51515 10164 00002 10194 14523 16523</ UACODE>

<UACODE Ref =" TTBB' >41414 885/ / </ UACODE>

<UACODE Ref =" TTBB' >41414 885/ / </ UACCDE>

<UALEVELS><UALEVEL Ref="TTAA" P="1008.0° H="SURF T=26.2" DP="4.3
W nd=" 130, 2'>99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTAA" P="1008.0" H="SURF T='26.2" DP="4.3 Wnd=" 130,
2’ >99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTAA" P="1008.0" H="SURF T='26.2" DP="4.3 Wnd=" 130,
2' >99008 26243 13003</ UALEVEL>

<UALEVEL Ref="TTBB P="1008. 0’ H=" SURF’ T="26.2 DP=" 4. 3’ >00008
26243</ UALEVEL>

<UALEVEL Ref="TTBB P="1008. 0’ H=" SURF’ T="26.2 DP="4. 3’ >00008
26243</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0° H="83 T="25.6" DP="4.1" Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0° H="83 T=25.6" DP="4.1" Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTAA" P="1000.0° H="83 T="25.6" DP="4.1" Wnd=" 130,
4’ >00083 25641 13007</ UALEVEL>

<UALEVEL Ref="TTBB P='947.0" T='21.4" DP="1.5">11947 21415</ UALEVEL>
<UALEVEL Ref="TTBB P='947.0" T='21.4" DP="1.5">11947 21415</ UALEVEL>
<UALEVEL Ref="TTBB P="933.0° T='22.6" DP='5.0">22933 22650</ UALEVEL>
<UALEVEL Ref="TTBB' P='933.0" T='22.6" DP='5.0'>22933 22650</ UALEVEL>
<UALEVEL Ref="TTAA" P="925.0" H="765 T=22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>

<UALEVEL Ref="TTAA" P="925.0" H="765 T='22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>

<UALEVEL Ref="TTAA" P="925.0" H="765 T=22.2° DP="5.0" Wnd=" 145,
14’ >92765 22250 14527</ UALEVEL>
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<UALEVEL Ref="TTAA" P="850.0" H="1496" T='17.2" DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTAA" P='850.0" H="1496" T="17.2° DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTAA" P="850.0" H="1496" T='17.2" DP="2.2" Wnd=" 165,
12’ >85496 17222 16525</ UALEVEL>

<UALEVEL Ref="TTBB P='820.0" T='15.0" DP="1.0'>33820 15010</ UALEVEL>
<UALEVEL Ref="TTBB P='820.0" T='15.0" DP="1.0'>33820 15010</ UALEVEL>
<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTAA" P="700.0" H="3129° T='7.2° DP="0.8 Wnd=" 175,
13’ >70129 07208 17526</ UALEVEL>

<UALEVEL Ref="TTBB P='700.0" T='7.2" DP='0.8 >44700 07208</ UALEVEL>
<UALEVEL Ref="TTBB P='700.0" T='7.2" DP='0.8 >44700 07208</ UALEVEL>
<UALEVEL Ref="TTBB P='682.0" T='6.8 DP="3.7 >55682 06837</ UALEVEL>
<UALEVEL Ref="TTBB P="682.0" T='6.8 DP="3.7 >55682 06837</ UALEVEL>
<UALEVEL Ref="TTBB P="657.0" T='6.2" DP="3.7 >66657 06237</ UALEVEL>
<UALEVEL Ref="TTBB P='657.0" T='6.2" DP='3.7 >66657 06237</ UALEVEL>
<UALEVEL Ref="TTBB P='590.0" T='1.4" DP='3.2 >77590 01432</ UALEVEL>
<UALEVEL Ref="TTBB P='590.0" T='1.4" DP='3.2 >77590 01432</ UALEVEL>
<UALEVEL Ref="TTBB' P='553.0" T='-1.4" DP='0.4' >88553 01504</ UALEVEL>
<UALEVEL Ref="TTBB' P="553.0° T='-1.4" DP='0.4’ >88553 01504</ UALEVEL>
<UALEVEL Ref="TTAA" P='500.0" H="5840" T=-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTAA" P="500.0" H="5840" T='-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTAA" P="500.0" H="5840" T=-4.8 DP="1.0" Wnd=" 240,
10’ >50584 04910 24021</ UALEVEL>

<UALEVEL Ref="TTBB P='470.0" T='-7.2' DP="1.0">99470 07310</ UALEVEL>
<UALEVEL Ref="TTBB P="470.0" T='-7.2' DP="1.0'>99470 07310</ UALEVEL>
<UALEVEL Ref="TTBB' P='415.0" T='-12.2" DP="4.3' >11415 12343</ UALEVEL>
<UALEVEL Ref="TTBB' P='415.0" T='-12.2" DP="4.3" >11415 12343</ UALEVEL>
<UALEVEL Ref="TTAA" P="400.0" H="7570° T="-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTAA" P="400.0" H="7570° T="-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTAA" P="400.0" H="7570° T='-14.6" DP="7.0" Wnd=" 355,
8 >40757 14757 35515</ UALEVEL>

<UALEVEL Ref="TTBB P='383.0" T='-17.0" DP="9.0' >22383 17159</ UALEVEL>
<UALEVEL Ref="TTBB P='383.0" T='-17.0" DP="9.0'>22383 17159</ UALEVEL>
<UALEVEL Ref="TTBB P="347.0" T='-23.6" DP="4.7 >33347 23747</ UALEVEL>
<UALEVEL Ref="TTBB P="347.0" T='-23.6" DP="4.7 >33347 23747</ UALEVEL>
<UALEVEL Ref="TTBB P='312.0" T='-26.8 DP="3.8 >44312 26938</ UALEVEL>
<UALEVEL Ref="TTBB P='312.0" T='-26.8 DP="3.8 >44312 26938</ UALEVEL>
<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" Wnd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" Wnd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA" P="300.0" H="9680" T='-28.8 DP="4.0" Wnd=" 240,
8’ >30968 28940 24016</ UALEVEL>

<UALEVEL Ref="TTAA P="250.0" H="10960" T='-38.6" DP="4.5 Wnd=" 230,
20’ >25096 38745 23039</ UALEVEL>

<UALEVEL Ref="TTAA" P='250.0" H="10960" T='-38.6" DP="4.5" Wnd=" 230,

20’ >25096 38745 23039</ UALEVEL>
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<UALEVEL Ref="TTAA" P="250.0" H="10960" T='-38.6" DP="4.5" Wnd=" 230,
20’ >25096 38745 23039</ UALEVEL>

<UALEVEL Ref="TTBB P='250.0" T='-38.6" DP="4.5" >55250 38745</ UALEVEL>
<UALEVEL Ref="TTBB P='250.0" T='-38.6" DP="4.5" >55250 38745</ UALEVEL>
<UALEVEL Ref="TTAA" P="200.0" H="12450" T='-51.4" DP="5.0" Wnd=" 230,
22' >20245 51550 23044</ UALEVEL>

<UALEVEL Ref="TTAA" P="200.0" H="12450" T='-51.4" DP="5.0" Wnd=" 230,
22’ >20245 51550 23044</ UALEVEL>

<UALEVEL Ref="TTAA P="200.0" H="12450" T='-51.4" DP="5.0" Wnd=" 230,
22' >20245 51550 23044</ UALEVEL>

<UALEVEL Ref="TTAA" P="150.0" H="14250" T='-68.0" DP="5.0" Wnd=" 255,
20’ >15425 68150 25539</ UALEVEL>

<UALEVEL Ref="TTAA" P="150.0" H="14250° T='-68.0° DP="5.0" Wnd=" 255,
20’ >15425 68150 25539</ UALEVEL>

<UALEVEL Ref="TTAA" P="150.0" H="14250" T='-68.0" DP='5.0" Wnd=" 255,
20’ >15425 68150 25539</ UALEVEL>

<UALEVEL Ref="TTBB' P="141.0" T=-70.8 =" 4.9’ >66141 70949</ UALEVEL>
<UALEVEL Ref="TTBB' P="141.0" T='-70.8 =" 4.9 >66141 70949</ UALEVEL>
<UALEVEL Ref="TTBB' P='127.0" T=-70.2 =" 6. 0" >77127 70356</ UALEVEL>
<UALEVEL Ref="TTBB' P="127.0" T=-70.2 =" 6. 0" >77127 70356</ UALEVEL>
<UALEVEL Ref="TTBB' P="105.0" T=-78.6 =" 6. 0’ >88105 78756</ UALEVEL>
<UALEVEL Ref="TTBB' P="105.0" T=-78.6 =" 6. 0’ >88105 78756</ UALEVEL>
<UALEVEL Ref="TTAA" P="100.0" H="16620° T='-80.4" DP="6.0" W nd=" 280,
8’ >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="16620" T='-80.4" DP="6.0" W nd=" 280,
8’ >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H-="16620" T='-80.4" DP="6.0" Wnd=" 280,
8’ >10662 80556 28015</ UALEVEL>

<UALEVEL Ref="TTAA" P="100.0" H="TROP T='-80.4" DP="6.0" Wnd=" 280,
8’ >88100 80556 28015</ UALEVEL>

<UALEVEL Ref="TTBB P='100.0" T='-80.4" DP='6.0">99100 80556</ UALEVEL>
<UALEVEL Ref="TTBB P='100.0" T='-80.4" DP='6.0">99100 80556</ UALEVEL>
</ UALEVELS></ UAR>

5235 OMF Markup for Bathythermal, Salinity, and Current Reports (BT SC)

The BTSC element defines an observation report on temperature, salinity, and currents at
one particular location on the ocean surface, or in subsurface layers. These data are
distributed in WMO-306 FM 63 X BATHY, FM 64 IX TESAC, and FM 62 TRACKOB
reports. The main component of the BTSC element is a sequence of BTLEVELSs that
describe physical characteristics of sea water (temperature, salinity, and current) at
particular depth levels.

Chapter 4 of NCAR Technical Note 404 covers in great detail the scope of surface and
subsurface oceanographic observations, especially in situ observations, which are
annotated in this document. "In order to understand oceanic circulation, it is necessary to
know the internal distribution of water mass (e.g., density) within the ocean. The
distribution of ocean water density is defined by the water temperature, salinity, and

Page 63 19 November 1999



fnmoc_metcast_pg

pressure or depth. Measurements of these water properties are generally made with
vertical profiling instruments lowered from research ships.”

Raw BATHY, TESAC, and TRACKOB observation reports are highly encoded, which
obscures the meaning of data and impedes their usage. Without consulting special coding
tables, the information in these reports is inaccessible. The OMF is to redress this
situation by annotating raw reports with decoded information, in conventional and self-
evident units.

The OMF markup described in this document only annotates the raw text of
oceanographic profile reports, without atering them or omitting a single character. An
annotated BTSC document arranges the information in alogical sequence, which is most
suitable for further analysis. Yet it is always possible to reconstruct the original report in
its entirety. In case of a coding or transmission error, the corresponding data are marked
with a specific tag. It is up to an application then to try to correct the error and salvage
whatever data possible.

The BTSC Element is contained in a <Reports></Reports> container, and in turn serves
asacontainer for BTID, BTCODE, and BTLEVELS elements.

The attributes of the BTSC element are described in Table 5-7.

Table5-7. OMF Attributesfor the BT SC Element

Attribute Brief Format Description Req'd?
Description
TStamp Time Stamp O See Table 5-1 --------- > Yes
LatLon Latitude and e See Table 5-1 --------- > Yes
Longitude of
observation
Bld Station positive integer | For a buoy or other observation Yes
identifier platform, this ID is a combination of a
group WMO region number, subarea

number (per WMO-306 Code Table
0161), and the buoy type and serial

number. This information is reported
in Section 4 of a BTSC report.

If Section 4 contains a call sign rather
than a numerical id, the Bl d attribute
is computed as i t oa( 1000009 +
hc) , where hc is a numerical
representation of the call letters
considered as a number in radix 36
notation. For example, "0000" hashes
to 0, and "ZZZ7" hashes to 1,679,615.
Note this formula makes the Bl d
attribute a unique numeric identifier
for the station.
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Table5-7. OMF Attributesfor the BT SC Element

Attribute Brief Format Description Req'd?
Description
SName Call sign string Ship’s call sign, if reported Yes
Title Report type string "JJIYY" - FM 63 X Ext. BATHY report Yes
"KKXX" - FM 64 IX TESAC report
"NNXX" - FM 62 TRACKOB report
Depth Water depth positive Total water depth at point of No
number observation

Expanded OMF DTD for the BT SC Element:

<! ELEMENT BTSC (BTI D, BTCOCDE?,

<IATTRI B

BTSC

TSt anp

Lat
Bl d

Lon

SNane

Tit

le

Dept h

>

52351 The BTl DElement

BTLEVELS) >
NMTOKEN #REQUI RED
CDATA #REQUI RED
NMTOKEN #REQUI RED
CDATA #REQUI RED
(JIXXK| KKXX| NNXX) #REQUI RED
NMTOKEN #| MPLI ED

The BTI D element annotates identification and position data, which constitute Section 1
of FM 62 - 64 reports. Attributes of this element provide information on instruments and
measurement procedures that were used to perform the observation.

Attributes of the BTID eement are shown in Table 5-8.

Table5-8. OMF Attributesfor the BTID Element

Attribute Brief Format Description Req'd?
Description
DZ Indicator for "7" or "8" or Indicator for method of digitization No
digitization omitted used in the report (k, field). See
WMO-306 Code Table 2262.
Required for BATHY and TESAC
reports
Rec Instrument 5-digit code Code for expendable No
type code bathythermograph (XBT) instrument
type and fall rate (WMO-306 Code
Table 1770)
WS Wind speed "0, "1, "2","3", | Indicator for units of wind speed and No
units code or omitted type of instrumentation (i, field). See
WMO-306, Code Table 1853.
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Table5-8. OMF Attributesfor the BTID Element

Attribute Brief Format Description Req'd?
Description
Curr-s Method of "2","3", "4", or Indicator for the method of current No
current speed | omitted measurement (ks field). See WMO-
measurement 306 Code Table 2266.
Curr-d Indicators for 3-digit Indicators for the method of No
the method of | numerical code | subsurface current measurement
subsurface (Kgksks codes). See WMO-306, Code
current Tables 2267, 2265, and 2264.
measurement
AV-T Averaging "o, "1, "2", "3", | Code for the averaging period for sea No
period for sea | or omitted (if no | temperature (my code). See WMO-
temperature sea 306, Code Table 2604
temperature
data are
reported)
AV-SAL Averaging "o, "1, "2", "3", | Code for the averaging period for sea No
period for or omitted (if no | salinity (ms code). See WMO-306,
salinity. salinity data are | Code Table 2604
reported)
AB-Curr Averaging "o, "1", "2", "3", | Code for the averaging period for No
period for or omitted (if no | surface current direction and speed
surface current data (m¢c code). See WMO-306, Code
current are reported) Table 2604
direction and
speed
Sal Method of "1, "2","3", or | Code for the method of salinity/depth No
salinity/depth omitted (if no measurement (k, code). See WMO-
measurement | salinity data are | 306, Code Table 2263.
reported)

Usage Example:

<BTI D DZ='8 Rec=' 05205’

OMF DTD for theBTID Element:

<! ELEMENT BTI D (#PCDATA) >
<I ATTLI ST BTID

Dz
Rec
W5
Cur
Cur

r-s
r-d

AV-T

AV-
AV-
Sal

Sal
Curr

(7]8)
NMTOKEN
(0]1] 2| 3)
(2] 3]4)
NMTOKEN
(0] 1] 2| 3)
(0] 1] 2| 3)
(0] 1] 2| 3)
(112]3)

W5=" 0’ >20099 0334/ 11848 16654</ BTI D>

#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
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5.2.35.2 The BTCODE Element

The BTCODE element marks up those tokens of the original message that are unparsed or
cannot be parsed. Occasionally some of report’s data cannot be parsed because they were
wrongly encoded or garbled during transmission.

Regardless of the reason, the unparsed parts of a report are preserved in the BTCODE
element and clearly identified so an application may attempt to extract or salvage
whatever information possible. The present markup format does not correct or modify
these unparsed pieces, and does not annotate them any further. The unparsed tokens
identified by a BTCODE element always occur at the very end of a report. This implies
that there may be at most one BTCODE element within asingle BTSC report.

The BTCODE element has no attributes.
OMF DTD for the BTCODE Element:
<! ELEMENT BTCODE ( #PCDATA) >

5.2.35.3 The BTLEVELSElement

The BTLEVELS element is a container for a sequence of BTLEVEL elements, each of
which describes conditions at a particular (sub)surface level. The BTLEVELS occur in the
order of increasing depth, starting with D=" 0" for the sea surface layer. An optional
BTAI R element may be given to tell the temperature and the wind vector of the air above
the sea surface.

The BTLEVELS e ement has no attributes.
Usage Example:

HereisaBTLEVELS element containing both BTAIR and BTLEVEL tags:

<BTLEVELS><BTAI R T='27.8" Wnd='60, 5.00" >00605 40278</ BTAl R>
<BTLEVEL D="2' T='28.9' >02289</ BTLEVEL>

<BTLEVEL D='51' T='28. 8 >51288</ BTLEVEL>
<BTLEVEL D=’ 68" T='27.8 >68278</ BTLEVEL>
<BTLEVEL D='94’ T='26.5' >94265</ BTLEVEL>
<BTLEVEL D=’ 110" T='26.0’' >99901 10260</ BTLEVEL>
<BTLEVEL D=’ 136’ T='23. 6’ >36236</ BTLEVEL>
<BTLEVEL D=’ 143’ T='23. 3’ >43233</ BTLEVEL>
<BTLEVEL D=’ 147" T='22.8' >47228</ BTLEVEL>
<BTLEVEL D=’ 162’ T='22.0' >62220</ BTLEVEL>
<BTLEVEL D=’ 184" T='21.1' >84211</ BTLEVEL>
<BTLEVEL D=’ 198" T='20.3’ >98203</ BTLEVEL>
<BTLEVEL D='209’ T='19.5' >99902 09195</ BTLEVEL>
<BTLEVEL D=’ 213" T='19.2' >13192</BTLEVEL>
<BTLEVEL D=’ 219" T='18.9' >19189</ BTLEVEL>
<BTLEVEL D=’232’ T='18.2' >32182</ BTLEVEL>
<BTLEVEL D=’ 235" T='17.8 >35178</ BTLEVEL>
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<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL
<BTLEVEL

D=’ 257" T='
D= 317" T='
D=’ 335’ T='
D= 371’ T='
D=' 389’ T='
D=’ 430' T='
D=’ 449’
D=’ 514’
D=’ 547’
D=’ 656’
D=’ 738’

</ BTLEVELS>

OMF DTD for theBTLEVELS Element:

16.
15.
14.
12.
12.
10.

8’ >57168</ BTLEVEL>
1' >99903 17151</ BTLEVEL>
1' >35141</ BTLEVEL>
7' >71127</ BTLEVEL>
0’ >89120</ BTLEVEL>
5’ >99904 30105</ BTLEVEL>
T="9.5" >49095</ BTLEVEL>
T="7.8" >99905 14078</ BTLEVEL>
T="7.0" >47070</ BTLEVEL>
T="5.9" >99906 56059</ BTLEVEL>
T="5.3" >99907 38053</ BTLEVEL>

<! ELEMENT BTLEVELS(BTAI R?, ( BTLEVEL) *) >

52354 The BTAl RElement

The optional BTAI R element describes the air above the sea surface. The body of the
element is one or two encoded tokens from Section 1 of FM 62 - 64 reports (the i, ddff
and 4s,TTT groups). The BTAI R element’s attributes spell out this information in "plain

text.

Table 5-9 describes the attributes of the BTAIR e ement.

Table5-9. OMF Attributesfor the BTAIR Element

Attribute Brief Format Description Req'd?
Description
T Air Positive, zero, Air temperature just above the sea No
temperature or negative surface, in degrees Celsius.
number, or
omitted
Wind Wind vector String of form Here nnn is a true direction from No
"nnn, mft’, or which the wind is blowing, in degrees,
omitted or VARIf " the wind is variable, or all

directions or unknown or waves
confused, direction indeterminate.”
This is an integer number within

[ 0, 360), with 0 meaning the wind is
blowing from the true North;, 270
means the wind is blowing from the
West. Normally this number has a
precision of 10 degrees.

nmis the wind speed in meters per
second.
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Usage Example:

<BTAIR T='27.8" W nd="60, 5.00" >00605 40278</BTAl R>

OMF DTD for the BTAIR Element:

<! ELEMENT BTAI R (#PCDATA) >
<I ATTLI ST BTAI R
T NMTOKEN
W nc CDATA

#| MPLI ED
#| MPLI ED
>

52355 The BTLEVEL Element

The BTLEVEL element conveys detailed information about one vertical level (surface or
subsurface) -- both in a raw and decoded formats. The body of the element is encoded
information about a depth level exactly as it appeared in a raw report. A required D
attribute tells the depth of the level in meters. The other attributes of a BTLEVEL element

present the element’s encoded data in a fully-decoded, self-contained format.

Table 5-10 describes the attributes of the BTLEVEL element.

Table5-10. OMF Attributesfor the BTLEVEL Element

Attribute Brief Format Description Req'd?
Description

D Depth Non-negative Depth of the level in meters. Yes
number

T Water Positive, zero, Water temperature at the reported No

temperature or negative level.

number, or
omitted

S Salinity Positive Salinity at the reported level, in parts No
number, or per thousand.
omitted

C Current vector | String of form nnn is the true direction toward which No

"nnn, m', or
omitted

the sea current is moving, in degrees,
or VARIf "the current is variable, or all
directions or unknown, direction
indeterminate." This is an integer
number within [ 0, 360) , with O
meaning the current flows toward true
North; 270 means the current is
flowing toward the West. Normally
this number has a precision of 10
degrees.

nmis the speed of current in meters
per second.
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Usage Example:
<BTLEVEL D=’ 100’ T='18.7 >99901 00187</ BTLEVEL>

OMF Markup for the BTLEVEL Element:

<! ELEMENT BTLEVEL (#PCDATA) >
<I ATTLI ST BTLEVEL

D NMTOKEN #REQUI RED
T NMIOKEN #| MPLI ED
S NMIOKEN #| MPLI ED
Curr CDATA #| MPLI ED

>

5.2.35.6 Example of a complete BTSC Report

<BTSC TSt anp='937826280" LatLon="18.283, 163.950" Bl d=' 2525997’
SName=" WPGK, ' Title="JJYY Depth="1926">

<BTI D DZ=' 8" Rec=' 05205 W5='0'>20099 1118/ 11817 16357</ BTI D>
<BTLEVELS><BTAIR T='27.8 W nd="60, 5.00" >00605 40278</ BTAl R>
<BTLEVEL D="2' T='28.9' >02289</ BTLEVEL>
<BTLEVEL D='51' T=’28. 8 >51288</ BTLEVEL>
<BTLEVEL D=’ 68" T='27.8 >68278</ BTLEVEL>
<BTLEVEL D='94’ T='26.5' >94265</ BTLEVEL>
<BTLEVEL D=’ 110" T='26.0" >99901 10260</ BTLEVEL>
<BTLEVEL D=’ 136’ T='23.6’ >36236</ BTLEVEL>
<BTLEVEL D=’ 143’ T='23. 3’ >43233</ BTLEVEL>
<BTLEVEL D=’ 147" T='22.8' >47228</ BTLEVEL>
<BTLEVEL D=’ 162’ T='22.0' >62220</ BTLEVEL>
<BTLEVEL D=’ 184" T='21.1" >84211</BTLEVEL>
<BTLEVEL D=’ 198" T='20.3’ >98203</ BTLEVEL>
<BTLEVEL D='209’ T='19.5' >99902 09195</ BTLEVEL>
<BTLEVEL D=’ 213" T='19.2' >13192</BTLEVEL>
<BTLEVEL D=’ 219" T='18.9' >19189</ BTLEVEL>
<BTLEVEL D=’ 232’ T='18.2' >32182</ BTLEVEL>
<BTLEVEL D=’ 235" T='17.8 >35178</ BTLEVEL>
<BTLEVEL D=’ 257’ T='16.8' >57168</ BTLEVEL>
<BTLEVEL D=’ 317’ T='15.1" >99903 17151</BTLEVEL>
<BTLEVEL D=’ 335" T='14.1 >35141</ BTLEVEL>
<BTLEVEL D=’ 371" T='12.7 >71127</ BTLEVEL>
<BTLEVEL D=’ 389" T='12.0’' >89120</ BTLEVEL>
<BTLEVEL D=’ 430" T='10.5' >99904 30105</ BTLEVEL>
<BTLEVEL D=’ 449" T='9.5' >49095</ BTLEVEL>
<BTLEVEL D=’ 514" T='7.8 >99905 14078</BTLEVEL>
<BTLEVEL D=’ 547" T='7.0' >47070</ BTLEVEL>
<BTLEVEL D=’ 656’ T='5.9' >99906 56059</ BTLEVEL>
<BTLEVEL D=’ 738" T='5.3' >99907 38053</ BTLEVEL>
</ BTLEVELS></ BTSC>

5236 OMF Markup for a Terminal Aerodrome Forecast (TAF)

A TAF forecast is contained within a TAF eement, which serves as a container for
VALID and PERIOD elements. The TAF element itself is wrapped in a
<FORECASTS></FORECASTS> container.
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The TAF element defines one particular TAF forecast. This element contains (in its child
elements) the raw text of a forecast, a sequence of words as they appear in a TAF
bulletin. Groups of related words are annotated in the element attributes to tell their type
and to communicate their meaning in a more uniform and machine-friendly way. For
example, time stamps are always presented in EPOCH seconds, airport references are
annotated with the airport’s full name and location, and forecast change periods are
clearly separated and timestamped.

The body of the TAF element is empty. The element’s attributes are shown in Table 5-
11.

Table5-11. OMF Attributesfor the TAF Element

Attribute Brief Format Description Req'd?
Description

TStamp Time Stamp oo See Table 5-1 --------- > Yes

LatLon Latitude and Commmmmmemn See Table 5-1 --------- > Yes
Longitude of
observation

Bld Block Station positive integer | WMO Block Station ID of the Yes
ID reporting station

SName Call sign string Ship’s call sign, if reported Yes

Usage Example:

<TAF TSt anp='937935300" LatlLon="24.550, -81.750" BId="722010’
SNanme=" KEYW KEY WEST | NTL ARPT' >

.</ ;I'Ai:>
OMF Markup for the TAF Element:

<! ELEMENT TAF (VALI D, PERI OD+)>
<I ATTLI ST TAF

TSt amp NMIOKEN #REQUI RED
Lat Lon CDATA #REQUI RED
Bl d NMTOKEN #REQUI RED
SNane CDATA #REQUI RED

>

5.23.6.1 The VALI DElement

The VALI D element specifies the period for which the forecast is valid. The body contains
the YYGGggZ (report time) and Y1Y1G1G1G,G, (beginning and ending valid times)
groups from the TAF. The only attribute is a TRange that describes the beginning and
ending valid times of the forecasts in epoch times (seconds since 00:00Z 1 January 1970).
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Usage Example:

<VALI D TRange=' 937936800, 938023200’ >211735Z 211818</ VALI D>

Thisisfor areport whose beginning valid time is 1800Z 21 September 1999, and whose
ending valid time is 1800Z 22 September 1999. The TRange attribute provides these
times in epoch seconds.

Expanded OMF Markup for the VALID Element:

<! ELEMENT VALI D (#PCDATA) >
<! ATTLI ST VALI D

TRange CDATA #REQUI RED
>

5.2.3.6.2 The PERI ODElement

The PERI OD element specifies the complete set of weather condition elements that are
forecast for a specified period. The set includes surface wind, visibility, significant
weather, clouds and obscurations, and, when expected, non-convective low-level wind
shear.

A TAF element contains at least one PERI OD element for the initial period of the
forecast. If prevailing conditions are expected to change significantly, additional
PERI OD elements may follow.

The PERI OD element is a container for a PREVAI LI NG element and one or more VAR
elements. It has two attributes: a mandatory TRange specifying the time period for
which the conditions are forecast and an optional Ti t | e, which is a forecast change
indicator that introduces the present forecast period. The Ti t | e, for example, might be a
FM group of the TAF report that begins a new subdivision of the forecast, when a
significant change in the weather is expected. TheTi t | e attribute is always omitted for
the initial forecast period.

Usage Examples:

<PERI OD TRange=' 937936800, 937951200 >
<PERI OD TRange=' 937951200, 937965600’ Title=" FM2200" >

OMF Markup for the PERIOD Element:

<! ELEMENT PERI OD( PREVAI LI NG VAR*) >

<I ATTLI ST PERI OD
TRange NMIOKEN #REQUI RED
Title NMIOKEN #| MPLI ED
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5.2.3.6.3 The PREVAI LI NGElement

The complete set of forecast weather condition elements for the given period, as it
appears in the text of aforecast . This element contains undecoded text from the forecast
message. The PREVAILING element is contained within a PERIOD element.

Usage Example:

<PREVAI LI NG>26018G25KT P6SM SCT015 BKNO80</ PREVAI LI NG>

OMF DTD for the PREVAILING Element:

<! ELEMENT PREVAI LI NG ( #PCDATA) >

5.2.3.6.4 The VARElement

The VAR element describes variations or fluctuations in forecast meteorological
conditions that are expected to occur or develop within a forecast period. This forecast
period is specified by the parent (containing) PERI OD element. There may be multiple
VAR elements within a single PERI OD element. The content of the VAR element is
weather conditions groups (tokens) as they appear in the raw forecast text. This set of
weather condition elements is not complete: only the weather element tokens that are
expected to change or fluctuate are specified. The VAR element has two attributes: a
TRange specifying the time period during which the variations are forecast to occur, and
a Title, which is a forecast change indicator that introduces the present variation in the
TAF report. The title might consist of "BECMG" (becoming), "TEMPO" (temporarily),
or "PROBxx" (probability xx per cent), followed by two 2-digit numbers denoting the
beginning and ending hours for the forecast variations.

Usage Examples:

<PERI OD TRange=' 937951200, 937965600’ Title=" FM2200" >

<PREVAI LI NG>26018G25KT P6SM SCT015 BKNO80</ PREVAI LI NG>

<VAR Title="TEMPO 2202’ TRange=' 937951260, 937965600’ >3SM  SHRA
BKNO15</ VAR>

</ PERI OD>

<PERI OD TRange=' 937965600, 938001600’ Titl e=" FMD200’ >

<PREVAI LI NG>29015KT P6SM SCT015</ PREVAI LI NG>

<VAR Title="PROB40 0206’ TRange=' 937965660, 937980000’ >3SM  SHRA
BKNO15</ VAR>

</ PERI OD>

Here the first period runs from 2200 to 0200. The forecast for this period is for winds
from the WSW (260) at 18 knots with gusts to 25, visibility greater than 6 statute miles,
with a scattered cloud deck at 1500 feet and broken clouds at 8000 feet. The VAR tag
for this period runs from 2200 to 0200 and forecasts temporary periods of reduced
visibility (3 statute miles) in showers and rain, with a broken cloud deck at 1500 feet.

For the second period (0200 to 1200), the forecast is for winds from the WNW (290) at
15 knots, visibility greater than 6 statute miles, and scattered clouds at 1500 feet. The
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VAR indicator for this period indicates that from 0200 to 0600 there will be a 40 per cent
probability of reduced visibility (3 statute miles) and broken cloudiness at 1500 feet

during showers and rain.

OMF DTD for the VAR Element:

<! ELEMENT VAR (#PCDATA) >
<! ATTLI ST VAR
TRange NMTOKEN #REQUI RED
Title CDATA #REQUI RED
>

5.2.3.6.5 Exampleof a Complete TAF Report

<TAF TSt anp='937935300" LatLon="24.550, -81.750" BId=" 722010
SName=" KEYW KEY WEST | NTL ARPT' >

<VALI D TRange=' 937936800, 938023200’ >211735Z 211818</ VALI D>

<PERI OD TRange=’ 937936800, 937951200’ >

<PREVAI LI NG>24020G30KT P6SM SCT015 BKNO50 OVC150</ PREVAI LI NG>
<VAR Title="TEMPO 1822’ TRange=' 937936860, 937951200’ >2SM
BKNO15</ VAR>

</ PERI OD>

<PERI OD TRange=' 937951200, 937965600’ Title=" FM2200" >

<PREVAI LI NG>26018G25KT P6SM SCT015 BKNO80</ PREVAI LI NG>

<VAR Title="TEMPO 2202’ TRange=' 937951260, 937965600’ >3SM
BKNO15</ VAR>

</ PERI OD>

<PERI OD TRange=' 937965600, 938001600’ Title=" FMD200’ >

<PREVAI LI NG>29015KT P6SM SCT015</ PREVAI LI NG>

<VAR Title="PROB40 0206’ TRange=' 937965660, 937980000’ >3SM
BKNO15</ VAR>

</ PERI OD>

<PERI OD TRange=' 938001600, 938023200’ Title=" FML200" >

<PREVAI LI NG>31012KT P6SM SCT025</ PREVAI LI NG>

</ PERI OD></ TAF>

5237 OMF Markup for SSIGMETs

SHRA

SHRA

SHRA

The SI GVET element defines one particular SSIGMET advisory. The element’s content is
araw report: a sequence of lines as they appear in a bulletin. The lines are annotated to
tell their type and to communicate their meaning in a more uniform and machine-friendly
way: For example, time stamps are always presented in EPOCH seconds, airport

references are converted into points on the globe specified aslat,lon pairs.

SIGMET elements are wrapped in an <Advisories></Advisories> container, and in turn

serve as acontainers for VALI D, AFFECTI NG, EXTENT, and BODY elements.

Table 5-12 describes the attributes for the SSIGMET element.
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Table5-12. OMF Attributesfor the SIGMET Element

Attribute Brief Format Description Req'd?
Description
class SIGMET type | "CONVECTIVE", | Identifier for the type of SIGMET Yes
"HOTEL", message
"INDIA",
"UNIFORM",
"VICTOR",
"WHISKEY"
id Identifier for a | String Identifier for the advisory; value Yes
particular depends on the advisory class.
advisory
TStamp Time Stamp e See Table 5-1 --------- > Yes
BBox Bounding box e See Table 5-1 --------- > Yes

for advisory
area

Usage Example:

<S| GMVET cl ass=" CONVECTI VE'

</ S| GVET>

OMF Markup for the SIGMET Element:

i d=" 61E' TSt anp="937857300" >

<! ELEMENT SI GVET(VALI D, AFFECTI NG?, EXTENT, BODY)>
<! ATTLI ST SI GVET

cl ass ( CONVECTI VE| HOTEL| | NDI A] UNI FORM VI CTOR| WHI SKEY) #REQUI RED
#REQUI RED

id

TSt anp
BBox

>

NMIOKEN
NMTOKEN
CDATA

523.7.1 The VALI DElement

#REQUI RED
#REQUI RED

The VALI D element specifies the period for which the advisory is valid. The body
contains the valid time specification from the advisory. The only attribute is a TRange
that describes the beginning and ending valid times of the forecasts in epoch times
(seconds since 00:00Z 1 January 1970).

Usage Example:

<VALI D TRange=' 937857300, 937864500’ >VALI D UNTI L 2155Z</ VALI D>
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Expanded OMF Markup for the VALID Element:
<! ELEMENT VALI D (#PCDATA) >
<! ATTLI ST VALID

TRange CDATA #REQUI RED
>

5.2.3.7.2 The AFFECTI NGElement

The AFFECTING element contains a brief description of the area affected by the
advisory. The body contains the area description from the advisory. There are no
attributes for this element.

Usage Example:

<AFFECTI NG>GA FL AND SC GA FL CSTL WIRS</ AFFECTI NG>
OMF DTD for the AFFECTING Element:

<! ELEMENT AFFECTI NG (#PCDATA) >

5.2.3.7.3 The EXTENT Element

The EXTENT element gives a precise specification of the area affected by the condition
for which the present advisory was issued. The body of the element contains the
corresponding FROMrecord of a raw report. The attributes normalize the coordinates in a
lat,lon format.

The attributes for the EXTENT element are described in Table 5-13.

Table5-13. OMF Attributesfor the EXTENT Element

Attribute Brief Format Description Req'd?
Description

Shape Type of area "AREA", "LINE", Type of area shape specified Yes
specification "POINT"

LatLons List of Positive, zero, or | Control points (vertices) for a Yes
latitudes and negative polygon/polyline representing the
longitudes numbers in lat/lon | affected area
defining the pairs

area

Usage Examples:

<EXTENT Shape=' AREA’ LatlLons='28.706, -85.163, 28.217, -81.430, 25.211,
-80.934, 24.104, -82.955, 28.706, -85.163 >110SSW TLH-20S ORL- 50SW M A-
70WBW EYW 110SSW TLH</ EXTENT>
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<EXTENT Shape='LINE LatLons="39.121, -78.384, 37.780, -80.487 >40NW
CSN- 30E BKW&/ EXTENT>

OMF DTD for the EXTENT Element:

<! ELEMENT EXTENT (#PCDATA) >
<I ATTLI ST EXTENT
Shape ( AREA| LI NE| PO NT) #REQUI RED
Lat Lons CDATA #REQUI RED
>

5.2.3.7.4 The BODY Element

The BODY element contains the remainder of the advisory, exactly as it appears in a
bulletin. This element has no attributes.

Usage Examples:

<BODY>AREA EMBD TS MOV FROM 25020KT. TOPS TO FL350.
</ BODY>

<BODY>DVLPG LINE TS 10 NM W DE MOV FROM 24025KT. TOPS TO FL330.
</ BODY>

OME DTD for theBODY Element:

<! ELEMENT BODY (#PCDATA) >

5.2.3.7.5 Example of a Complete SIGMET Report

<SI GVET cl ass=" CONVECTI VE' id='61FE TStanp="937857300" >

<VALI D TRange=' 937857300, 937864500’ >VALI D UNTI L 21557</ VALI D>

<AFFECTI NGGA FL AND SC GA FL CSTL WIRS</ AFFECTI NG

<EXTENT Shape=' AREA’ Lat Lons='32.900, -78.640, 28.224, -78.856, 28.112,
-80. 204, 30.754, -83.940, 32.900, -78.640" >70E CHS- 90ENE VRB- 30NNE VRB-
30NE TLH 70E CHS</ EXTENT>

<BODY>AREA EMBD TS MOV FROM 19015KT. TOPS TO FL400.

</ BODY>

</ SI GVET>

5238 OMF Markup for Plain Text M essages

The Messages element defines a collection of plain-text WMO Meteorol ogical
messages. tropical weather discussions, marine weather summaries, notices to field,
recreational forecasts, etc. It may also include messages that are collectives of decodable
reports such as METARSs, TAFs, etc. The present markup encapsulates the body of a
message as it is, preserving line boundaries and empty lines. The markup only adds
annotations regarding the message type, an originating center and the time of issue.

The Messages element has only one attribute, TSt anp, which is the time at which the
collection of messages was created, in epoch time (seconds since 0000Z 1 January 1970).
It serves as a container for <MSG> elements containing the individual messages.
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Usage Example:

<Messages TSt anp="939857994">

<MSG ...>
<MSG ...>..

... </ MG

. </ MG

</ Messages>

OMF DTD for the Messages Element:

<! ELEMENT Messages MSG* >
<! ATTLI ST Messages %St anp; >

5.2.3.8.1 The M5GElement

A NMSG element carries one meteorological message or notice. The element’s content -- a
CDATA section -- is araw message: a sequence of lines as they appear in a bulletin. All
line breaks and empty lines are fully preserved. The message is annotated with meta-
information, which defines message’s type and the circumstances of its issue. The
attributes of the MSG element are described in Table 5-14.

Table5-13. OMF Attributesfor the M SG Element

Attribute Brief Format Description Req'd?
Description
id Message A NMTOKEN, a Designator for the message type Yes
identifier four-to-six- and subtype (T1T,), area (AA,),
character string and sequence code (ii) of the
of a form message, as described in WMO-
TiToAA 386.
Type Message type | 2-letter string Designator for the message type Yes
(T{T,) and subtype (T,T,) as specified in
WMO-386, Tables A and B1
through B6
TStamp Time Stamp oo See Table 5-1 --------- > Yes
SName Originating String String containing the identification Yes
station name of the station that originated the
message (normally its ICAO call
sign)
BBB Annotation 3-character string | So-called "BBB groups" from the No
group abbreviated message line. They
indicate that the message has been
delayed, corrected or amended. A
BBB group can also be used for
segmentation. See the WMO-386
for more detail.
Descr Description String Keywords and other information No

describing the message.
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Table5-13. OMF Attributesfor the M SG Element

Attribute Brief Format Description Req'd?
Description
BBox Bounding box e See Table 5-1 --------- > No

Usage Example:

<MSG i d="WNJES" Type="WN TStanp="939826740" SNane=" KAW,

Descr =" \Weat her War ni ngs’ >
<! [ CDATA] WAUS 35 KJAX 131459
SPSJAX

AMZ435- 450- 452- 454- 470-472- 474- FLZ020>025- 030>033- 035>038- 040-

GAZ132>136- 149>154- 162>166- 132200-

NORTHEAST FLORI DA AND SOQUTHEAST GEORG A HAZARDOUS WEATHER OUTLOOK

NATI ONAL WEATHER SERVI CE JACKSONVI LLE FL
1100 AM EDT WED OCT 13 1999

NO HAZARDOUS WEATHER | S EXPECTED ACROSS SOUTHEAST GEORG A OR
NORTHEAST FLORI DA TH S AFTERNOON. THEREFORE SPOTTER ACTI VATI ON IS NOT

ANTI Cl PATED.

FOR ADDI TI ONAL | NFORVATI ON. .. VI SIT THE NATI ONAL WEATHER SERVI CE
JACKSONVI LLE WEBSI TE ON THE | NTERNET AT HTTP: // WAV NWEJAX. NOAA. GOV

(ALL I N LOAER CASE).

SANTCS
11></ MG

OMF DTD for the M SG Element:

<I ELEMENT M5G ANY >
<I ATTLI ST MSG

id NMTOKEN #REQUI RED
Type NMTOKEN #1 MPLI ED
WISt anp; %SNane; % BBox- OPT;
BBB CDATA  #l MPLI ED

Descr CDATA  #I MPLI ED
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5.2.3.8.2 Example of a Complete Messages Collection

<! DOCTYPE OVF SYSTEM "http://zow e. netnet. navy. m |/ ~spawar/ JW-
TNG XML/ OVF. dt d" >
<Messages TSt anp="939857994" >

<MSG i d="FAUS5" Type='FA" TSt anp="939775500" SName=' KBOS,

BBox='48, -85, 35, -65" Descr="12-HR Avi ati on Area Forecast and 6-HR
CQut | ook’ >

<! [ CDATA[ FA1W

BOSC FA 130045

SYNOPS|I S AND VFR CLDS/ WK

SYNOPSI S VALI D UNTIL 131900

CLDS/ WK VALI D UNTIL 131300...OTLK VALI D 131300-131900

ME NH VT MA Rl CT NY LO N PA CH LE W MD DC DE VA AND CSTL WIRS

éEE Al RVET SI ERRA FOR | FR CONDS AND MIN OBSCN.
TS I MPLY SEV OR GIR TURB SEV | CE LLWS AND | FR CONDS.
NON MSL HGIS DENOTED BY AGL OR C G

SYNOPSI S. .. 01Z HI GH PRES OVR THE NRN/ M DDLE ATLC CST STATES. BY
19Z. .. CDFNT EXTDG NE- SW ACRS EXTRM NVRN OH. VWRMFNT ALG A YSC- ENE-
ACK LN. ... REYNOLDS. . .

11></ MG

<MBG i d="UAXX1" Type=' UA'" TSt anp="939772800" SNanme=" KAWN, ’
Descr='PI| REP BBB=" RTD06’ >
<! [ CDATA[ BLI UA / OV BLI 150005/ TM 0035/ FLO40/ TP BE58/ TB CONT MOD 040- SFC=
090; RIME
090=
11></ MBG>

<MSG i d="WNJE5" Type="WN TStanp="939826740" SNanme=" KAWN, ’
Descr =" \Weat her War ni ngs’ >

<! [ CDATA[ WAUS 35 KJAX 131459

SPSJAX

AMZ435- 450- 452- 454- 470- 472- 474- FLZ020>025- 030>033- 035>038- 040-
GAZ132>136-149>154- 162>166- 132200-

NORTHEAST FLCORI DA AND SOQUTHEAST GEORG A HAZARDOUS WEATHER OUTLOOK
NATI ONAL WEATHER SERVI CE JACKSONVI LLE FL
1100 AM EDT WED OCT 13 1999

NO HAZARDOUS WEATHER | S EXPECTED ACROSS SOUTHEAST GEORG A OR
NORTHEAST FLORI DA THI S AFTERNOON. THEREFCRE SPOTTER ACTI VATI ON | S NOT
ANTI Cl PATED.

FOR ADDI TI ONAL | NFORMATI ON. .. VI SI T THE NATI ONAL WEATHER SERVI CE
JACKSONVI LLE VEBSI TE ON THE | NTERNET AT HTTP: // VWAV NWBJAX. NOAA, GOV
(ALL | N LOAER CASE)

SANTCS
11></ MG

</ Messages>
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Appendix A PARAMETER SPECIFICATIONS

The tables below provide usage guidelines, acceptable values, and examples for use of
the product specification parameters. The values given represent those in use at the time
of publication, and are subject to change. The Dynamic Product List, contained in the
METCAST Client’s <servername>.xml file, provides alisting of all items currently in the
database for a given server.

Note that all values (except level numbers) may be specified in either integer or floating
point form (e.g. 500 or 500.0).

A.l Dblock_id

The bl ock_i d parameter specifies the WMO Block Station Number of a reporting
station.

Example: (bl ock_id 724915) for Monterey, CA.

A.2  bounding-box

The boundi ng- box parameter specifies the latitudinal and longitudinal boundaries of
an area of interest. The format is (boundi ng- box N-LAT WLON S-LAT E-LQN),
where N-LAT is the northernmost latitude of the area, W-LON the westernmost
longitude, S-LAT the southernmost latitude, and E-LON the easternmost longitude. The
values may be expressed as numbers, with north latitude being positive, south latitude
negative, east longitude positive, and west longitude negative, or as numbers followed by
an identifying letter for the hemisphere (e.g 70.0N).

Examples: (boundi ng- box 60N 140W 20S 100W
(boundi ng-box 60.0 -140.0 -20.0 -100.0)

The two examples above are exactly equivalent. Note that the numbers may be expressed
either asintegers or as floating-point values.

A3 call id

The call_id parameter specifies the ICAO call sign for a land station, call sign or an
alphanumerical id for a ship, or a serial number for a buoy. All letters must be in upper
case.

Examples: (cal | _id "KMRY")
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(call id " WST9756")

A4 center-id and subcenter-id

The following table contains the list of known production centers and subcenters as
described in the GRIB Specification Table 0. The Navy has not yet specified sub-center
identifiers. When this occurs, updates will be made to this table. Note that there are
typically several subcenters associated with each center ID.

Table A-1. center-id and subcenter-id codes

Center ID Subcenter ID Production Center Description
7 0 US Weather Service - National Met. Center
7 1 US National Center for NCEP Re-Analysis Project
7 2 US National Center for NCEP Ensemble Products
7 3 US National Center for NCEP Central Operations
7 4 US National Environmental Modeling Center
7 5 US National Hydrometeorological Prediction Center
7 6 US National Marine Prediction Center
7 7 US National Climate Prediction Center
7 8 US National Aviation Weather Center
7 9 US National Storm Prediction Center
7 10 US National Tropical Predication Center
8 0 US Weather Service - NWS Telecomms Gateway
9 0 US Weather Service - Field Stations
9 150 ABRFC - Arkansas-Red River RFC, Tulsa, OK
9 151 Alaska RFC Anchorage, AK
9 152 CBRFC - Colorado Basin RFC, Salt Lake City, UT
9 153 CNRFC - California-Nevada RFC, Sacramento, CA
9 154 LMRFC - Lower Mississippi RFC, Slidel, LA
9 155 MARFC - Middle Atlantic RFC, State College, PA
9 156 MBRFC - Missouri Basin RFC, Kansas City, MO
9 157 NCRFC - North Central RFC, Minneapolis, NM
9 158 NERFC - Northeast RFC, Hartford, CT
9 159 NWRFC - Northwest RFC, Portland, OR
9 160 OHRFC - Ohio Basin RFC, Cincinnati, OH
9 161 SERFC - Southeast RFC, Atlanta, GA
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Table A-1. center-id and subcenter-id codes

Center ID Subcenter ID Production Center Description
9 162 WGRFC - West Gulf RFC, Fort Worth, TX
9 170 OUN - Norman OK WFO
34 0 Japanese Meteorological Agency - Tokyo
52 0 National Hurricane Center, Miami
54 0 Canadian Meteorological Service - Montreal
57 0 US Air Force - Global Weather Center
57 10 US Air Force - TBD
58 0 US Navy - Fleet Numerical Oceanography Center
59 0 NOAA Forecast Systems Lab, Boulder CO
60 0 National Center for Atmospheric Research
74 0 UK Met Office - Bracknell
85 0 French Weather Service - Toulouse
97 0 European Space Agency
98 0 European Center for Medium-Range Weather Forecasts -
Reading
99 0 DeBilt, Netherlands

A.5 depth-max

The dept h- max parameter specifies the depth, in meters, for the bottommost vertical
layer to be returned by a query (e.g., a BTSC product query). The format is
(depth-nmax dept h-max-/imt), where dept h-nmax-/imt is the limiting
depth.

Example: (dept h- max 1500)

A.6  depth-min

The dept h- m n parameter specifies the depth, in meters, for the topmost vertical layer
to be returned by a query (eg., a BTSC product query). The format is
(depth-mn depth-mn-limt), where depth-m n-/imt is the limiting
depth.

Example: (dept h-m n 100)
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A.7

product-id

Table A-2. product-id codes

product-id Description

BTSC Bathythermograph, salinity, conductivity observations

grib Gridded data in WMO Gridded Binary (GRIB) format, followed by product
specifications, (e.g.
(grib (product-GRIB-code 7) (layer isobar 500)
(tau 0 12 24 36 48 72) (source 58) (process-id 22)
(resolution 0.200))

imagery Satellite imagery (followed by a pr oduct nanme S-expression that specifies
area_channel_originator.imagetype (e.qg.
(i magery (productname "Epac- COAMR7k _H85Ghz_FNMOC.jif"))

METAR Hourly/special surface meteorological reports

SIGMET Significant Meteorological Bulletins

SYNSEA Surface synoptic meteorology reports

TAF Terminal Aerodrome Forecasts

UAR Upper Air Reports

The remaining parameters (Sections A.2 through A.7) are used only when gri b is
specified asthe pr oduct - i d.

A.8 layer
Table A-3. layer parameter codes
layer Description Example

adiabatic-cond Adiabatic condensation level (layer adi abatic-cond)
(parcel lifted from surface)

atm-top Level of the top of the (layer atmtop)
atmosphere

cloud-base Cloud base level (l'ayer cloud-base)

cloud-top Cloud top level (layer cl oud-top)

conv-cld-base Level of bases of convective (layer conv-cl d-base)
clouds

conv-cld-top Level of tops of convective (layer conv-cld-top)
clouds

entire-atm Entire atmosphere (layer entire-atm

entire-ocean Entire ocean (layer entire-ocean)

height Height above ground (meters) | (I ayer hei ght 1500)
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Table A-3. layer parameter codes

layer

Description

Example

height-between

Layer between two heights
above ground in hundreds
meters (followed by top and
bottom level values)

(layer
30)

for layer between 5000 and 3000
meters above ground

hei ght - bet ween 50

height-between-ft

Layer between two heights
above ground, in feet
(followed by top and bottom
level values)

(layer height-between-ft
15000 10000)

height-ft Height above ground (feet) (layer height-ft 50)
high-cld-base Level of high cloud bases (layer high-cl d-base)
high-cld-top Level of high cloud tops (layer high-cld-top)
hybrid Hybrid level (followed by level | (I ayer hybrid 1)
number)
hybrid-between Layer between two hybrid (layer hybrid 2 1)
levels (followed by top and
bottom level numbers)
isobar Level of an isobaric surface (layer isobar 500)

(followed by the isobar value
of the surface in
hectoPascals (hPa) (1000,
975, 950,
925,900,850,800,750,700,65
0,600,550,500,450,400,350,3
00,250,200, 150,100, 70, 50,
30, 20,10)

isobar-between

Layer between two isobaric
surfaces (followed by top and
bottom isobar values in kPa,
separated by a space)

(layer isobar-between 50
100)

for layer between 500 and 1000
hPa

isobar-between-mp

Layer between two isobaric
surfaces, mixed precision
(followed by pressure of top
in kPa and 1100 minus
pressure of bottom in hPa)

(layer isobar-between-np
50 100)

for layer between 500 and 1000
hPa

isobar-between-xp

Layer between two isobaric
surfaces, extra precision
(followed by top and bottom
isobar values expressed as
1100 hPa-isobar level,
separated by a space)

(layer isobar-between 600
100)

for layer between 500 and 1000
hPa

isotherm-0

Level of the zero-degree
(Celsius) isotherm (or
freezing level)

(layer isothermO0)
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Table A-3. layer parameter codes

layer

Description

Example

land-depth

Depth below land surface in
centimeters

(layer land-depth 5.0)

land-depth-between

Layer between two depths in
ground (followed by the depth
of the top of the layer and the
depth of the bottom of the
layer centimeters)

(layer | and-dept h-bet ween
0 30)

for layer from ground surface to 30
cm depth

land-height-cm

Height level above ground
(high precision) (followed by
height in centimeters)

(layer | and-height-cm 50)

land-isobar

Pressure above ground level
in hPa

(layer | and-isobar 500)

land-isobar-between

Layer between two isobars
abive levels (followed by top
and bottom isobaric levels in
hPa)

(layer | and-i sobar-between
500 1000)

low-cld-base Level of low cloud bases (layer | ow-cl d-base)
low-cld-top Level of low cloud tops (layer |owcld-top)
max-wind Level of maximum wind (layer max-w nd)
mid-cld-base Level of middle cloud bases (layer m d-cl d-base)
mid-cld-top Level of middle cloud tops (layer md-cld-top)
msl Mean sea level (layer nsl)

msl-height Height above mean sea level | (| ayer nsl-hei ght 50)

(in meters)

msl-height-between

Layer between two heights
above mean sea level in
hundreds of meters (followed
by top and bottom height
values)

(layer nsl-hei ght - bet ween
10 5)

for layer between 1000 and 500
meters above ground

msl-height-ft Height above mean sea level | (|l ayer msl-hei ght-ft 5000)
(in feet)

sea-bottom Bottom of the ocean (layer sea-bottom

sea-depth Depth below the sea surface | (| ayer sea-depth 50)
(meters)

sigma Sigma level in 1/10000 (layer sigma 9950) for sigma

level .995

sigma-between

Layer between two sigma
surfaces (followed by top and
bottom sigma values
expressed in 1/100,
separated by a space)

(layer signma-between 99.5
100. 0)

for layer between .995 and 1.0
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Table A-3. layer parameter codes

layer Description

Example

sigma-between-xp Layer between two sigma
levels (followed by top and
bottom sigma values
expressed as 1.1-sigma)

(layer sigma-between-xp
. 105 . 100)

for layer between .995 and 1.0

surface Earth’s surface

(layer surface)

theta Isentropic (theta) level
(followed by potential
temperature in degrees K)

(layer theta 300)

theta-between Layer between two isentropic
surfaces (followed by top and
bottom values expressed as
475-theta in degrees K)

(layer theta-between 150
200)

tropopause Level of tropopause (top of
troposphere)

(layer tropopause)

A.9 mode

Table A-4. model parameter codes

Model Name Description

Process ID Grid ID

3D_cent_am_nest2_appl _22km

3D_e pac_nest2_appl 22km

3D_europe_nest2_appl2_22km

3D_europe_nest3 _appl5_ 11km

3D_gin_sea_306x101_22km

3D_global_360x181_111km

3D_ind_ocn_106x111 111km

3D_korea_nest2_appl2_22km

3D_n_am_81x61 111km

3D _n_atl ocn _171x96 111km

3D _n_atl ocn _171x96 111km

3D_n_pac_ocn_191x86 111km

3D_s_atl_ocn_106x91 111km

3D_s pac_ocn_196x91 111km

3D_southwest_asia_11km

3D_southwest_asia_22km
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Table A-4. model parameter codes

Model Name Description Process ID Grid ID

3D_w_atl_nest2_appl_22km

3D_w_atl_ ocn_211x176_22km

3D_w_pac_ocn_201x201 22km

COAMPS Coupled Ocean- 22 183
Atmosphere Mesoscale
Prediction System

COAMPS_Eur Coupled Ocean-
Atmosphere Mesoscale
Prediction System -
Europe

COAMPS_Korea Coupled Ocean-
Atmosphere Mesoscale
Prediction System - Korea

DAF
ECMWF-1deg 48 240
ECMWEF-48-240 European Centre for Mid-
Range Weather
Forecasting
EOTS 40 223
Flight_Level Flight level temperatures 10 240
and winds
FNMOC_23 240
FNMOC_47_240
FNMOC_50_240
GOXM 83 223
GSOWM 17 240
NCEP_MRF_62Wave_2_2.5Deg
NMC 78 -9999
NOGAPS Navy Operational Global 58 223
Atmospheric Prediction
System
NOGAPS-1deg NOGAPS 1 degree grid 58 240
NORAPS-Asia Navy Operational Regional 70 242

Atmospheric Prediction
System - Asia

NORAPS-Bosnia Navy Operational Regional 76 249
Atmospheric Prediction
System - Bosnia

NORAPS-CONUS Navy Operational Regional 71 245
Atmospheric Prediction
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Table A-4. model parameter codes

Model Name Description Process ID Grid ID
System - Continental US
NORAPS-Europe Navy Operational Regional 72 244
Atmospheric Prediction
System - Europe
NORAPS-Indian-Ocean Navy Operational Regional 74 243
Atmospheric Prediction
System - Indian Ocean
NORAPS-SoCal Navy Operational Regional 75 237
Atmospheric Prediction
System - Southern
California
OTIS 43 240
STRATOI 61 240
TOPS 28 240
TROPO 82 223
TYAN Typhoon Analog 68 223
UANVA 65 223
WAM Wave Action Model 17 240
WAM_Korea Wave Action Model -

Korea

A.10 product-GRIB-code

Gridded data products may be specified either by keyword or by product-GRIB-code.
The product-GRIB-code parameter allows a shorthand specification of the product. The
following GRIB codes and notes are taken from WMO World Weather Watch Technical
Report 17, Guide to WMO Binary Code Forms, Part 2, Table 2.

Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units
000 Reserved
001 pressure Pressure Pa
002 pressure-msl Pressure reduced to MSL Pa
003 pressure-tendency Pressure tendency Pa/s
004
005
006 geopotential Geopotential m?/s®
007 geopotential-height Geopotential height Gpm
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Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units
008 geometric-height Geometric height M
009 standard-deviation-height Standard deviation of height M
010 total-ozone
011 temperature Temperature K
012 virtual-temperature Virtual temperature K
013 potential-temperature Potential temperature K
014 pseudo-adiabatic-potential- Pseudo-adiabatic potential K

temperature temperature
015 maximum-temperature Maximum temperature K
016 minimum-temperature Minimum temperature K
017 dew-point-temperature Dew point temperature K
018 dew-point-depression Dew point depression (or deficit) K
019 lapse-rate Lapse rate K/m
020 visibility Visibility M
021 radar-spectra Radar Spectra (1) -
022 radar-spectra Radar Spectra (2) -
023 radar-spectra Radar Spectra (3) -
024 parcel-lifted-index
025 temperature-anomaly Temperature anomaly K
026 pressure-anomaly Pressure anomaly Pa
027 geopotential-height-anomaly Geopotential height anomaly Gpm
028 wave-spectra Wave Spectra (1) -
029 wave-spectra Wave Spectra (2) -
030 wave-spectra Wave Spectra (3) -
031 wind-direction Wind direction Deg. true
032 wind-speed Wind speed m/s
033 u-component-wind u-component of wind m/s
034 v-component-wind v-component of wind m/s
035 stream-function Stream function m?/s
036 velocity-potential Velocity potential m?/s
037 montgomery-stream-function | Montgomery stream function m?/s®
038 sigma-coord-vertical-velocity | Sigma coord. vertical velocity s /s
039 pressure-vertical-velocity Pressure Vertical velocity Pa/s
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Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units
040 geometric-vertical-velocity Geometric Vertical velocity m/s
041 absolute-vorticity Absolute vorticity Is
042 absolute-divergence Absolute divergence Is
043 relative-vorticity Relative vorticity Is
044 relative-divergence Relative divergence /s
045 vertical-u-component-shear Vertical u-component shear /s
046 vertical-v-component-shear Vertical v-component shear Is
047 direction-of-current Direction of current Deg. true
048 speed-of-current Speed of current m/s
049 u-component-current u-component of current m/s
050 v-component-current v-component of current m/s
051 specific-humidity Specific humidity ka/kg
052 relative-humidity Relative humidity %

053 humidity-mixing-ratio Humidity mixing ratio ka/kg

054 precipitable-water Precipitable water kg/m?

055 vapor-pressure Vapor pressure Pa

056 saturation-deficit Saturation deficit Pa

057 evaporation Evaporation kg/m?

058 cloud-ice Cloud Ice kg/m?

059 precipitation-rate Precipitation rate kg/m?/s

060 thunderstorm-probability Thunderstorm probability %

061 total-precipitation Total precipitation kg/m?

062 large-scale-precipitation Large scale precipitation kg/m?

063 convective-precipitation Convective precipitation kg/m?

064 snowfall-rate-water-equivalent | Snowfall rate water equivalent kg/m®s

065 water-equiv-accum-snow- Water equiv. of accum. snow depth kg/m?
depth

066 snow-depth Snow depth M

067 mixed-layer-depth Mixed layer depth M

068 transient-thermocline-depth Transient thermocline depth M

069 main-thermicline-depth Main thermocline depth M

070 main-thermocline-anomaly Main thermocline anomaly M

071 totoa-cloud-cover Total cloud cover %
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Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units
072 convective-cloud-cover Convective cloud cover %
073 low-cloud-cover Low cloud cover %
074 medium-cloud-cover Medium cloud cover %
075 high-cloud-cover High cloud cover %
076 cloud-water Cloud water kg/m?
077 best-lifted-index
078 convective-snow Convective snow kg/m2
079 large-scale-snow Large scale snow kg/m2
080 water-temperature Water Temperature K
081 land-sea-mask Land-sea mask Fraction

(1=land;0=sea) (see note)
082 deviation-of-sea-level-from- Deviation of sea level from mean M
mean
083 surface-roughness Surface roughness M
084 albedo Albedo %
085 soil-temperature Soil temperature K
086 soil-moisture-content Soil moisture content kg/m?
087 vegetation Vegetation %
088 salinity Salinity ka/kg
089 density Density kg/m®
090 water-runoff Water run off kg/m?
091 ice-concentration Ice concentration Fraction
(ice=1;no ice=0)(see note)

092 ice-thickness Ice thickness M
093 direction-of-ice-drift Direction of ice drift deg. true
094 speed-of-ice-drift Speed of ice drift m/s
095 u-component-of-ice-drift u-component of ice drift m/s
096 v-component-of-ice-drift v-component of ice drift m/s
097 ice-growth-rate Ice growth rate m/s
098 ice-divergence Ice divergence Is
099 snow-melt Snow melt kg/m?
100 significant-height-waves-swell | Significant height of combined wind m

waves and swell

101 direction-wind-waves Direction of wind waves deg. true
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Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units

102 significant-height-wind-waves | Significant height of wind waves m

103 mean-period-wind-waves Mean period of wind waves S

104 direction-swell-waves Direction of swell waves deg. true

105 significant-height-swell-waves | Significant height of swell waves m

106 mean-period-swell-waves Mean period of swell waves S

107 primary-wave-direction Primary wave direction deg. true

108 primary-wave-mean-period Primary wave mean period S

109 secondary-wave-direction Secondary wave direction deg. true

110 secondary-wave-mean-period | Secondary wave mean period s

111 net-short-wave-radiation- Net short-wave radiation (surface) wW/m?
surface

112 net-long-wave-radiation- Net long wave radiation (surface) W/m?
surface

113 net-short-wave-radiation-top- | Net short-wave radiation (top of W/m?
of-atmos atmos.)

114 net-long-wave-radiation-top- Net long wave radiation (top of W/m?
of-atmos atmos.)

115 long-wave-radiation Long wave radiation w/m?

116 short-wave-radiation Short wave radiation w/m?

117 global-radiation Global radiation w/m?

118 brightness-temperature

119 long-wave-radiation

120 short-wave-radiation

121 latent-heat-net-flux Latent heat net flux w/m?

122 sensible-heat-net-flux Sensible heat net flux w/m?

123 boundary-layer-dissipation Boundary layer dissipation w/m?

124 momentum-flux-u-component | Momentum flux, u component N/m?

125 momentum-flux-v-component | Momentum flux, v component N/m?

126 wind-mixing-energy Wind mixing energy J

127 image-data Image data

128-141 Reserved for use by originating

center
142 ditch-headings Ditch Headings degrees
143-154 Reserved for use by originating

center)
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Table A-5. product-GRIB-code and product keyword values

Value Keyword Description Units
155 white-cap-probability Whitecap probability percent
156-174 Reserved for use by originating

center
175 evaporative-duct-height Evaporative duct height meters
176-204 Reserved for use by originating
center
205 sonic-layer-depth Sonic layer depth meters
206-254 Reserved for use by originating
center
255 Missing
Notes:

1.

5.

By convention, downward net fluxes of radiation or other gquantities are assigned
negative values, upward net fluxes of radiation or other quantities are assigned
positive values.

Unidirectional flux values, where the direction of flow is indicated in the name of the
parameter shall al have positive values irrespective of the direction of flow. Net
(vertical) fluxes shall be calculated by subtracting the downward flux values from the
upward flux values

The u and v components of vector quantities are defined with reference to GDS Octet
17 and Table 7. However, if the GDS is not included in a message, then any wind
components are assumed to be resolved relative to the grid specified in the PDS with
u and v defined as positive in the direction of increasing x and y (or i and j)
coordinates respectively.

Provision is made for three types of spectra:
1) Direction and Frequency
2) Direction and radial number
3) Radial number and radial number

Parameters 81 and 91 show the units as "fraction”, thus allowing for a range of
coverage. It is up to the user to employ the D (power of ten) scaling to assure that the
necessary precision isretained in the numeric values.
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A.1ll tau

The tau field contains a list of forecast hours desired, separated by spaces. For
example, (tau 0 12 24 48 72) would be used to request the analysis product (tau
0) and the 12, 24, 48, and 72 hour forecasts.

A.12 resolution

Ther esol uti on field contains the desired resolution of gridded data in degrees. For
example (resol uti on 2.5) specifies2.5 degree grid spacing.
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AppendixB  THE COMPLETEOMEF DTD

<l-- <IDOCTYPE OVF SYSTEM "OWVF.dtd" [ -->
<l--  Wather Cbservation Definition Format DID -->
<l-- This is the OW XM. DID. It can be referred to using the

formal public identifier
-// METNET// OWF 1.0//EN
For description, see OW. htmn

$1d: OWF.dtd,v 3.8 1999/10/25 18:18:31 oleg Exp oleg $
-->

<l--  \Wather Qbservation Definition Format -->
<l-- Basic attributes -->

<IENTITY % TSt anp-type " NMIOKEN'>

<IENTITY % TRange-type " CDATA">

<IENTITY % TStanp "TStanp %St anp-type; #REQUI RED'>
<IENTITY % TRange "TRange %I Range-type; #REQUI RED'>
<IENTITY % Lat Lon "Lat Lon CDATA #REQUI RED" >
<IENTITY % Lat Lons "Lat Lons CDATA #REQUI RED" >

<I ENTI TY % BBox- REQD "BBox CDATA #REQUI RED' >

<IENTI TY % BBox- OPT "BBox CDATA #| MPLI ED" >

<IENTITY % Bld "Bld NMITOKEN #REQUI RED" >

<IENTITY % SNane " SNanme CDATA #REQUI RED' >

<IENTITY % El ev "El ev NMIOKEN #| MPLI ED" >

<l-- Basic elenments -->

<! ELEMENT VALI D (#PCDATA) >
<! ATTLI ST VALI D %Range; >

<l-- A collection of weather observation reports -->

<! ELEMENT Reports ( METAR | SPECI | UAR | BTSC | SYN)*>
<I ATTLI ST Reports %IStanp; >

<l-- Common report attributes -->
<IENTITY % ReportAttrs
"0dSt anp; %.atLon; 9Bl d; %SNane; %l ev;
Vis NMITOKEN #| MPLI ED
Ceiling NMTOCKEN #l MPLI ED

"

<l--  METAR and SPECI reports -->

<! ELEMENT METAR (#PCDATA) >
<! ATTLI ST METAR %Report Attrs; >

<! ELEMENT SPECI (#PCDATA) >
<! ATTLI ST SPECI 9%ReportAttrs; >

<l-- A collection of weather hazard advi sories -->

<! ELEMENT Advisories ( SIGVET | AIRVET | WW)* >
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<I ATTLI ST Advi sories %St anp; >
<l-- A SI GVET advi sory -->

<! ELEMENT SI GVET (VALI D, AFFECTI NG?, EXTENT, BCDY) >
<I ATTLI ST SI GVET
cl ass (CONVECTI VE| HOTEL| | NDI Al UNI FORM WVICTOR WH SKEY) #REQUI RED
i d NMITOKEN #REQUI RED
%St anp;
%BBox- OPT,;
>

<! ELEMENT AFFECTI NG ( #PCDATA) >

<! ELEMENT EXTENT (#PCDATA) >

<! ATTLI ST EXTENT
Shape (AREA| LINE| PO NT) #REQUI RED
%_at Lons;

>

<! ELEMENT BODY (#PCDATA) >

<l-- A collection of weather forecasts -->

<! ELEMENT Forecasts ( TAF )* >
<I ATTLI ST Forecasts %St anp; >

<!-- A Term nal Aerodronme Forecast -->

<!l ELEMENT TAF ( VALID, PERI OD+ ) >
<I ATTLI ST TAF

9ISt anp; %.at Lon; %8Bl d; %SName;
>

<I ELEMENT PERI OD ( PREVAI LI NG, VAR* )>
<I ATTLI ST PERI OD

%Range;

Title NMIOKEN #| MPLI ED
>

<! ELEMENT PREVAI LI NG ( #PCDATA) >

<! ELEMENT VAR (#PCDATA) >
<I ATTLI ST VAR

%Range;

Titl e CDATA #REQUI RED
>

<l-- Rawi nsonde and Pi bal Cbservation reports -->
<! ELEMENT UAR ( UAPART+, UAID*, UACCDE*, UALEVELS ) >
<I ATTLI ST UAR

9ISt anp; %.at Lon; 9Bl d; %SNane; %l ev;
>

<! ELEMENT UAPART (#PCDATA) >
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<I ATTLI ST UAPART
id NMIOKEN #REQUI RED
>
<IENTITY % UARef "Ref NMIOKEN #REQUI RED' >

<! ELEMENT UAI D (#PCDATA) >
<! ATTLI ST UAI D %JARef ; >
<! ELEMENT UACODE ( #PCDATA) >
<! ATTLI ST UACODE %JARef; >

<! ELEMENT UALEVELS (UALEVEL) *>
<! ELEMENT UALEVEL (#PCDATA) >
<I ATTLI ST UALEVEL

JARef ;

P NMIOKEN #REQUI RED

H NMIOKEN #l1 MPLI ED

T NMICKEN #| MPLI ED

DP NMIOKEN #| MPLI ED

W nd CDATA #| MPLI ED
>

<l-- Bathythermal, Salinity and Ccean Currents Chservations -->

<! ELEMENT BTSC ( BTID, BTCODE?, BTLEVELS ) >
<! ATTLI ST BTSC

9ISt anp; %.at Lon; %8Bl d; ¥%SName;

Title (JIYY | KKXX | NNXX) #REQUI RED

Dept h NMTOKEN #| MPLI ED
>

<! ELEMENT BTI D (#PCDATA) >

<! ATTLI ST BTID
DZ (7|8) #l MPLIED
Rec NMTOKEN #| MPLI ED
WS (0| 1] 2| 3) # MPLIED
Curr-s (2| 3]|4) # MPLIED
Curr-d NMIOKEN #| MPLI ED
AV-T (0] 1]2|3) #I MPLIED
AV-Sal (0|1]|2]|3) # MPLIED
AV-Curr (0] 1]2|3) # MPLIED
Sal (1]2|3) # MPLIED

>

<! ELEMENT BTCODE (#PCDATA) >
<! ELEMENT BTLEVELS (BTAIR?, (BTLEVEL)*)>

<! ELEMENT BTAI R (#PCDATA) >
<I ATTLI ST BTAI R

T NMICKEN #I MPLI ED

W nd CDATA #l MPLI ED
>

<! ELEMENT BTLEVEL (#PCDATA) >
<I ATTLI ST BTLEVEL

D NMIOKEN #REQUI RED

T NMICKEN #| MPLI ED
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S NMIOKEN #I MPLI ED
Curr CDATA #l MPLI ED
>

<l-- Surface Synoptic Reports fromland and sea stations -->

<! ELEMENT SYN ( SYID, SYCODE?, SYG?, SYSEA? ) >
<! ATTLI ST SYN
9ISt anp; %.atLon; %8Bl d; %SName; %l ev;
Title (AAXX | BBXX | ZZYY) #REQUI RED
SType (AUTO | MANN) " MANN'
>

<! ELEMENT SYI D (#PCDATA) >
<! ATTLI ST SYID

WS (0| 1| 3| 4) # MPLI ED
>

<! ELEMENT SYCODE (#PCDATA) >

<! ELEMENT SYG (#PCDATA) >
<I ATTLI ST SYG
T NMICKEN #| MPLI ED
TD NMIOKEN #!1 MPLI ED
Hum NMIOKEN #| MPLI ED
Trnm CDATA #| MPLI ED
P NMIOKEN #l| MPLI ED
PO NMIOKEN #| MPLI ED
Pd NMTOKENS #| MPLI ED
Vis NMIOKEN #| MPLI ED
Ceiling NMIOKEN #| MPLI ED
W nd CDATA #| MPLI ED
WK CDATA #| MPLI ED
Prec CDATA #| MPLI ED
Cl ouds CDATA #| MPLI ED
>

<! ELEMENT SYSEA (#PCDATA) >
<I ATTLI ST SYSEA
T NMICKEN #I MPLI ED
Wave CDATA #| MPLI ED
SDi r CDATA #l MPLI ED

<l-- Plain-text WMO Met eorol ogi cal nessages -->

<! ELEMENT Messages ( MsG )* >
<! ATTLI ST Messages %St anp; >

<! ELEMENT MSG ANY >

<I ATTLI ST MG
id NMTOKEN #REQUI RED
Type NMTOKEN #1 MPLI ED
%St anp;
%SNane;
o%8BBox- OPT,;
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BBB
Descr

- ]>__

CDATA
CDATA

>

#| MPLI ED
#| MPLI ED
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Appendix C  SAMPLE JAVA PROGRAM FOR DATA

i nport
i mport
i nport
i mport
i nport
i mport
i nport
i mport
i nport
i mport
i nport

RETRIEVAL

java.io.*;

java.util.*;

ommi cast.retriever Service. *;
ommi cast. util. Environnent;
omni cast . shared. *;

java.rm .registry.*;

java. rm . Nam ng;

java.rm . Renot eExcepti on;

j ava. rm . Not BoundExcepti on;
java.rm .RM SecurityManager;
j ava. net . Mal f or redURLExcept i on;

/* Sanpl e programthat comunicates with the Retriever Service */
public class Sanpl eProgran

public static void main(String[] args)({
Retri everServicelnterface servicej; // Handle to Renpte Retriever
String | ocal Host; /'l Local |P Host
int rm Port; /1 Socket Port for Connection
String rm PortStr; Il String representation
String connect URL; /1 URL for renpte Retriever
/1l Use omicast utility library to get RM port setting from
/] the .rsettings file located in current directory.
rm Port = ommicast.util.Environnent. getRm Port();
rmPortStr = Integer.toString(rm Port); // Convert to String
try {

/!l Get the IP host for this conputer

| ocal Host =j ava. net . | net Addr ess. get Local Host ().toString();

/1 Renpbve extra garbage in nane that Wndows OS's might return

| ocal Host =ommi cast.wi nutil.Util.truncateHost Nane(l ocal Host);

/1 Conpose the URL for connecting to the Retriever Service

/'l Result will look like "//myHost: 1099/ Retri ever Service"
connect URL="//"+l ocal Host +":"+rm Port Str+"/ Retri ever Service";

/1 Make the connection to the Retriever Service

servi cevj =(Retriever Servi cel nterface) Nam ng. | ookup(connect URL) ;
/1 CGot here so we nmust have success

Systemout. println("Connection to the Retriever Service "+"was successful");

/1l Set the Server Proxy Settings
servi ceQbj . set ProxyEnabl ed(true); // Set to false if you don’t have a proxy
servi cej . set ProxyNane("192. 16. 167.45"); // Replace with your proxy’s
/1 | P address here
servi cevj . set ProxyPort (80);

/Il Create a Retriever Session that has an AREA NAME of nyArea, a

[/ DATA DOVAI N of gridded, and a SERVER NAME of FNMOC.

Retri ever Sessi onl nt erface renot eSessi on;

r enot eSessi on=servi ceQbj . creat eRetri ever Sessi on("nyArea", "gri dded",
"FNMOC") ;

/1 Configure the Retriever Session's Properties
r enot eSessi on. set Net DownAl | owanceEnabl ed(f al se);
r enot eSessi on. set Reqgl f Modi fi edEnabl ed(true);

r enot eSessi on. set Reql f Modi fi edSi nce(720);

r enot eSessi on. set Request M meType("text/x-nbl");

r enot eSessi on. set Ret r yOnEr r or Count Enabl ed(true);
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r enpot eSessi on. set Ret r yOnEr r or Count (5) ;

r enot eSessi on. set ReqUpdat esEnabl ed(t rue);

r enpt eSessi on. set ReqUpdat esl nt er val (300) ; /1 Check every 5 mnutes

renot eSessi on. set Server Url ("http://152. 80. 34. 120/ cgi - bi n/ ntsrvr/rest/server");

/1 Configure to use Authentication

String authCredential ="Basi c aml2MA6Znbt b2MkM M=";
renot eSessi on. set Aut hori zati onEnabl ed(true);

r enot eSessi on. set Aut hCr edenti al (aut hCredenti al ) ;

/1 Define the Request Message String
String request MessageString =
" ( MYAREA\ n" +
" (boundi ng-box 57.5 -112.5 7.5 -30.0)\n"+
" (products\n"+
(grib\n"+
(boundi ng-box 57.0 -112.0 8.0 -32.0)\n"+
(product-GRIB-code 11) (layer height-ft 1000) (tau 12 36) "+
"(source 58) (process-id 10) (resolution 1.000))\n"+
"

renot eSessi on. set Request Stri ng(request MessageStri ng);

/] Configure a Mailcap for the retrieval Session
Mai | capl nterface renoteMil cap;

Mai | capEntryl nterface renoteMil capEntry;

M neQperationlnterface renoteM neQperati on;
String operationString = "copy % swh.grib";
StringTokeni zer st;

/1l Get the Milcap
renmot eMai | cap = (Mail capl nterface)renoteSession. get Mai |l cap();
|/l Create a Mailcap Entry in our Milcap
renmot eMai | capEntry = (Mail capEntrylnterface)renoteMil cap. createMil capEntry();
/1 Set the MME type for this Mailcap entry
renot eMai | capEntry. set M meType("application/x-grib");
/1 An operation will be perforned after data of this MM type i s downl oaded
renot eMai | capEntry. set Qper ati onEnabl ed(true);
/1 No operation will occur before data of this MM type is downl oaded
renot eMai | capEntry. set PreQper ati onEnabl ed(f al se);
I/ No operation will occur after all data of this MM type is downl oaded
renot eMai | capEntry. set Post Qper at i onEnabl ed(f al se);
/]l Create a M ME Operation object
renot eM neOperation = (M nmeQperationlnterface)renoteMil capEntry. get Operation();
/'l Enable this M ME operation
r enot eM neOper ati on. set Qper ati onEnabl ed(true);
/'l Set the arguments of this M M operation by parsing the operationString
st = new StringTokeni zer (operationString);
whil e (st.hasMoreTokens())({
r enot eM neOper ati on. addAr gunent (st . next Token());
}

/1 Starting the Retrieval Session
Systemout.printin("Starting retrieval session");
r enot eSessi on. start Sessi on();

}catch (Exception e){
/'l Exception occurred. Most likely the Retriever Service is not
/1 running.
Systemout. println("Could not connect to Retriever "+
"Service\n"+e. get Message());
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